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KENNEDY’S ELECTRICAL DISTRI- 
BUTION METHOD... 


WE have received an account of a new system of electrical 
distribution designed and patented by Mr. Rankin Kennedy, 
which is said by the inventor to have all the advantages of 
both the alternating and the direct methods of supply. The 
electromotive forces produced by the generator are two 
in number, and are rectified alternating electromotive forces 
in quadrature with one another, supplying two pairs of 
mains. If these two are used at once in series we ought 
(according to the inventor) to get a current differing not 
very much—about 14 per cent—from a direct current, which 
is said to be able to take the place of an ordinary direct cur- 
rent for all practical purposes, such as charging accumulators, 
working secondary generators, &c. If only one pair of mains 
is used an open magnetic circuit transformer will have gene- 
rated in it an alternating current which can be used for all 
purposes for which such a current is suitable. 

To this system several objections immediately present 
themselves. In the first place, although the E.M.F. follows 
the law shown in a diagram sent with the description, the 
current will not, in all probability, be anything near it ; in 
fact, experiment and theory show it will approximate more 
to a sine curve than tothe E.M.F.form. Of course, the leads 
do not know they have impressed on them a “ pulsating ” 
E.M.F. instead of an “alternating ” one, and consequently the 
above result follows. Again, although the impressed E.M.Fs. 
may be in quadrature, it does not follow that the resultant P.D’s. 
at the dynamo terminals are so ; in fact, if one pair of leads 
takes more current than the other, they will not be so: even 
if they were, the currents supplied at a distant point would 
probably be far from being in quadrature. 

For these reasons, it is probable that the result of com- 
bining the two currents would be far from giving anything 
like an approximation to a constant current, and would 
almost certainly be far too “pulsating” to use to charge 
accumulators. This would also add largely to the cost of the 
motors, &c., as with so fluctuating a current lamination 
would be very necessary to avoid hysteresis losses. Another 


somewhat objectionable feature is the necessity of 
rectifying commutator, as one naturally fears sparking will 
occur, but probably this is not so serious as one would at 
first expect. 

It is claimed that the system works, but even if the two 
currents were not in quadrature it would certainly work to 
some extent ; the weight-efficiency, however, would neces- 
sarily be much lower than if they were perfectly in quadra- 
ture, and this will certainly tell against the method. 

It does not appear at first sight that the system has any 
great superiority over a combined direct and alternating 
plant ; the latter could easily be operated by three leads, a 
common return serving for both direct and alternating 
circuits. 

The idea is doubtless susceptible of improvement, and may 
contain the germ of an important step towards the system of 
the future. 


OUR CABLE COMMUNICATIONS. 


OvR attention has been called to an article under the above 
heading in the South American Journal of February 7th, 
which comments upon the laying of the new Peru and 
Chile cables as being the means of placing the telegraphic 
communications with the West Coast of South America in 
the hands of a New York Company, and our contemporary 
remarks that the contemplated purchase by the said American 
Company of the Transandine telegraph line between Chile 
and the Argentine Republic will further alienate traffic from 
the English Cable Company, whose cables have been in 
operation for many years on the coasts of Peru and Chile. 
Our contemporary seems to perceive in these proceedings an 
action prejudicial to English commercial interests on the 
west coast of South America, and it considers it a duty to 
call attention to the fact that these cables are owned by the 
citizens of a nation which might possibly become hostile to 
England or English interests. 

This question was originally raised by a Mr, John Harold 
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who in the issue of the Sewth American Journal of January 
31st published an article upon the subject of our telegraphic 
communications with South America, pointing out that 
British commerce, and even the British Government, were 
dependent throughout these regions upon cables owned and 
controlled in the United States. 

Regrettable as is the fact that Americans should have 
manifested more enterprise than Englishmen, and that they 
should have shown ‘themselves better informed as to the 
necessities of the times, we do not see what can be done to 
remedy a situation wherein the persons most deeply in- 
terested -have chosen to remain inactive instead of having 
taken vigorous measures to safeguard their interests against 
encroachment. 

The Central and South American Telegraph Company, whose 
cables hitherto reached no farther south than Lima, have con- 
sidered the traffic sufficient to authorise them to continue their 
cables on to Chile, and to supplement their system by the 
acquisition of the Transandine line, which will give them 
the means of competing for the River Plate traffic. On the 
other hand, the West Coast of America Telegraph Company 
have been content to allow a company whose position has 
f, - hitherto been that of a very important adjunct to their 
system, to become a rival and competitor not only for the 
| local traffic but also for the more important communications 

between Valparaiso, Iquique, and the United States and 
Europe. 
rh The matter resolves \itself into a mere question of business 
competition, and merits the same attention, and no more, 
that should be given to any commercial transactions in which 
foreigners have succeeded in obtaining an advantage over 
British traders. Our contemporary, in its indignant protest, 
has apparently overlooked the fact that Peru, Chile, and the 
Argentine Republic are independent states and not British 
colonies, and consequently English commercial undertakings 
are, within these territories, on precisely the same footing as 
those of any other nation, and can aspire to a no more favoured 
status, 


THE GALVANIC BATTERY IN INDUSTRY. 


Ut WE are now in a position, without waiting for the official 
reports of the Société Internationale des Electriciens, which will 
probably not reach us for three weeks, to present our readers 

with more complete information concerning M. de Meritens’s 
sensational paper than we were able to give in our last 
issue. 


f of a class and in numbers seldom seen at the meetings of the 
Society, is now fully accounted for ; it was the natural con- 
| sequence of a purely financial speculation, resulting from 
the formation of a joint-stock company of industrial elec- 
tricity on February 2nd, 1891, the headquarters of which are 
| established at 17, Rue Pasquier, Paris. This company, 
| starting with an advertised capital of 4,000,000 francs, pro- 
‘| poses to introduce in France and in the French colonies new 
E. / processes invented for the production of electricity for in- 
. dustrial purposes. The patents actually at their disposal 
%, | are M. Jablochkoff’s auto-accumulator, an old acquaintance 


We may remark, in the first place, that the rush of visitors 


about which we at one time had much to say, and concern- 
ing which there is yet much to be said, and M. de Meritens’s 
more recent invention, relating to the battery which formed 
the subject of the paper in question. 7,600 shares of 500 
francs each, considered as fully paid (action libérées), are 
assigned to the vendors out of the 8,000 shares forming the 
company’s funds. If arithmetic is not an empty sound, this 
means that the working capital, in hard cash, resolves itself 
into 400 shares at 500 francs, or 200,000 francs. 
Considering the cost of ‘advertising in the principal 
French political journals (from 20 to 40 francs per line on 
the first page), it is very evident that the 200,000 francs 
will not last long. But this is not the financial problem, 
and without taking credit for much acuteness of perception, 
we can guess that the main point will be to get the 7,600 fully 
paid shares (actions libérées) assigned to the vendors, taken up 
by the public, and we should very much like to know from 
what source the funds will arrive that are required to pay 


“for them. We feel sure, at any rate, that our readers will 


not be among the shareholders. 
As regards the value of the process itself, we have only to 


complete what we said in our last issue, by quoting certain — 


figures which are well calculated to enlighten us. Whatever 
may be the value of M. de Meritens’s invention for render- 
ing the output of his battery constant and comparatively 
high, this output must be in accordance with the grand 
principle of conservation of energy, which principle teaches 
us that the electromotive force of the combination, in which 
zinc and sulphuric acid are transformed into sulphate of 
zinc, cannot give an electromotive force above °8 of a volt. 
If we place the battery in conditions ‘of output correspond- 
ing to the maximum available effective power in the outer 
circuit, we only get °4 effective of a volt. Practically, we 
can go a little beyond this, reducing the output, and in- 
creasing the rendering, and so obtain *5 effective of a volt. 
Under these conditions, the production of a quantity of 
electrical energy corresponding to 1 kilo-watt-hour (1 
Board of Trade unit) will demand the production of a 
quantity of electricity equal to 2,000 ampére hours, and this 
quantity of electricity can only be produced by expending, 
theoretically, 2,400 grammes of zinc and 3,700 grammes of 
sulphuric acid. But, in practice, the consumption of zinc 
will never be the same as in theory ; there are losses from 
local action and other causes ; moreover, it is impossible to 
entirely exhaust the acid in the sulphuric solution, for fear 
the output should be too much reduced. 

We do not exaggerate when we assert that in the present 
state of industrial electricity the consumption is 3 kilo- 
grammes of zinc to 6 kilogrammes of acid, which really 
brings electrical energy to double or treble the price actually 
paid at the central stations by the consumers for the same 
quantity of energy. It is true that we have not taken into 
account, in this rapid calculation, the value of the acid solu- 
tion of sulphate of zinc forming the residuum. It is at pre- 
sent impossible for us to form any definite idea of its value. 
In the treatment of this solution by electrolysis, even when 
anodes of iron are employed, the cartage of the solution is 
very expensive, and the expenditure of electrical energy 
absorbed for the electrolysis is above that produced by the 
combination of the zinc and the sulphuric acid. We are thus 
led to ask in what the advantage of the combination consists, 
and how the battery in question can do without dynamos, if 
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the zinc and sulphuric acid are to be regenerated electroly- 
tically. We cannot enter into the question of the hydrogen 
given off during the working of the battery. The industrial 
and practical utilisation of this bye-product has not been 
clearly indicated by M. de Meritens, who has contented him- 
self with merely stating its possibility. Hf nunc erudimini. 


Tue Pouyer-Quertier Transatlantic Cable 
Company have just completed financial 
arrangements with some English and 


New Cable 
Schemes, 


‘French bankers and are about to lay a cable which will 


connect their American terminus in New York with Porto 
Plata, Haiti, one of the stations of French telegraph system 
of the West Indies. The laying of this cable was fore- 
shadowed in our article on Telegraph Competition in the 
West Indies, which appeared in our issue of the 26th 
December last. In addition to the contract with the finan- 
ciers to find money for the new line in exchange for deben- 
tures to be issued to them, the Pouyer-Quertier Company 
has passed a contract with Messrs. Siemens for the manu- 
facture end laying of the cable. These contracts are subject, 
however, to the confirmation by the Council of State of the 
decision given in favour of the company by the Lower 
Courts, in the dispute with the pooled Transatlantic Tele- 
graph Companies. The scheme of telegraph communication 
between France’ aud the West Indian colonies and with 
Brazil, without touching English territory, is viewed with 
considerable favour in official circles. 


THE meters submitted to the Meter 
The Assembly (instituted by the Paris authori- 
ties in 1889 and prorogued to the 31st 
August, 1890, on the proposition of the technical commission 
charged with the decisions on the apparatus submitted), are 
51 in number. They are divided into two classes, “ register- 
ing instruments,” on which the Commission had no decision 
to pronounce as they were not in accordance with the con- 
ditions of the programme, and “integrating counters,” 
characterised by the indication of a sum on a dial bya direct 
reading. Amongst these instruments some are exclusively 
for continuous current work, others are for alternating cur- 
rents, whilst a third class are for use with either continuous 
or alternating currents. Besides the well-known patterns for 
measuring electrical quantity (ampére-hours) or energy 
(watt-hours) there are two specimens of a novel type of 
counter which are worth notice and to which the name of 
“counter-integrator of conductivity” or mho-hour ” meter, 
has been given. It is well-known that in the case of a dis- 
tribution at a constant potential, the electrical power 
developed in the circuit is proportional to the real or 
apparent conductivity of this circuit. If we represent by r 
the resistance of the circuit, by e the potential difference at 
the ends of the same, and if w represents the energy 
developed during a time T, then 


w 
o R, o R 


if the potential difference remains constant so that e can be 
taken away from the sign of integration / - In adopting as 


a unit of conductivity the “mho” (the reverse of ohm) so 
ingeniously suggested by Sir William Thomson, we can see 
that a mhometer apparatus similar in principle to the ohm- 


meter of Messrs. Ayrton and Perry, can, by adding an in- 
tegrating system, be made to measure the energy as in the 
case of a quantity counter, when the potential difference is 
constant, or supposed to be such. When, instead of main- 
taining the potential constant one keeps the current constant, 
it is then evident that the energy developed during a given 
time can be measured by integrating the volts developed 
as a function of the time, by means of a volt-hour meter. 
These special names are, however, indispensable for defining 
the special apparatus of which the functions are scarcely 
defined, and which were not required for use before the 
creation of electrical distribution systems. As no constant 
current system of distribution of electrical energy now exists 
in France, no volt-hour meters were submitted to the assembly. 
England is represented at the assembly by the Forbes 
quantity counter, the Ferranti counters, the Laurence, 
Scott & Co. counter, and those of Messrs. Oulton and 
Edmondson. 


So much discord and friction have resulted 
of late years between fire risk companies, 
their inspectors, and electrical contractors, 
that we think it would be a real boon to the trade generally 
if some insurance company could be launched for the purpose 
of taking electrical policies only. Possibly we have not yet 
reached such an amount of business in the development of 
lighting, &c., as to warrant such special means to deal with the 
risks incumbent thereon, but we would point to an abstract 
in another column of the report of the Boston Electric 
Mutual Insurance Company, which is well worthy of con- 
sideration by those who are ever ready to adopt an idea in 
which there is money. 


Electrical Companies 
and Insurance, 


In a letter addressed to the Petit Mar- 
seillais of February 10th, a correspondent, 
writing from Algiers, calls attention to the 

increasing scarcity of gutta-percha, and repeats in a con- 
densed form the substance of the very interesting articles 
published by M. Sérullas in La Lumiére Electrique. The 
letter concludes with a brief reference to the decision of the 
French Government to attempt the cultivation of the isonan- 
dra at Algiers. The issue of the same journal of February 
12th contains an article from the pen of M. Heckel, the Pro- 
fessor of Botany at Marseilles. This savant points out that 
even if the planting of gutta-percha trees in Algeria proves 
to be a success, many years must elapse before any supply of 
gum can be obtained from them ; meanwhile, he asks, how 
are cables to be repaired or submarine telegraph systems to 
be extended ? He, however, reassures us by tbe statement 
that a substitute for gutta-percha has been found in the karite, 
or butter tree. This plant was noticed by Colonel Galliéni, 
and the Colonial Governor, M. Jean Bayol, well known 
African explorers, growing in vast forests on both banks of 
the Upper Niger, and in Upper Sénégal (Bambarra and 
Belondongou). M. Heckel informs us that his investigations 
and experiments conclusively prove an almost complete simi- 
larity between the sap of the African karité and the gum of 
the isonandra gutta of the Straits. He asserts that between 
the two products there exist only very slight differences in 
chemical constitution. We are not in a position to judge as 
to the merits of the karité as a substitute for gutta-percha, 
but we hope that the Professor has not too lightly gauged 
the import of the differences in chemical constitution he 
refers to. 


A Substitute for 
Gutta-Percha, 
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Art the third skating carnival at Olympia 
Monday, the first prize—a dogcart, 
horse and harness, valued at £100—for 
the most original and effective costume, was won by Mr. James 
Tatem, who impersonated “ Electricity,” armed with bat- 
teries, telephones, coils and phonographs, after a sharp tussle 
with Mr. Bruce Smith, the well-known scenic artist, as 
“ Hymen up to Date,” wearing a heart on his breast, slippers 
on his shoulders, a bride’s veil, and a wedding cake on his 
head. Electricians may congratulate themselves upon the 
growth of fashionable opinion in their favour. That elec- 
tricity is a useful science no one will gainsay; but surely 
here is a new field opened for art in a direction which would 
scarcely. have been expected. We shall no doubt shortly find 
the lectures of our professors thrown open to the fair sex, in 
order that ladies in general, and West End milliners in par- 
ticular, may study the beauties of dynamos, telephones, and 
such like electrical apparatus as applicable to the costumiers 
art. But in sentiment, as well as in art, “ Electricity ” has 
romped home in the recent Olympian games, beating Mr. 
Bruce Smith’s “Hymen up to Date” by a short neck, 
although the latter had all the best of the handicap, as will 
be seen by comparing the respective weights. We have, 
therefore, no hesitation in recommending our readers to put 
all their money on “ Electricity” wherever she runs, for she 
is sure to come in a good first. 


The Electrical In his Cantor Lectures on “ The Trans- 
ear of mission of Energy,” delivered at the 

; Society of Arts in April, 1883, Prof. 

Osborne Reynolds pointed out that in this country there are 


_ between two and three million horses, and that we may put 


the labouring men down at five millions, or the total 
power derived from corn as over three million horses. The 
work done by steam did not exceed the labour of two million 
horses ; so that eight years ago, more than half the energy 
was still derived from corn. The learned professor came to 
the conclusion that so far as efficiency of transmission in 


_ considerable quantities was concerned, neither secondary 


batteries nor electrical conductors were more efficient than 
compressed air. Electricity was put at a discount in this 
early attempt at generalising the subject. Thanks to the 
timely invitation of the Council of the Society of Arts, 


_ “The Electric Transmission of Power” is now being ex- 


pounded by Mr. Gisbert Kapp in a series of three Cantor 
lectures, the first of which was delivered on Monday last. 


__ Mr. Kapp first dwelt upon the importance of transmission 


generally, and then he drew certain comparisons between 
different modes of transmission, and the special applications of 
each mode. Comparing the effects of stored power, it was 
shown that compressed air machinery had an average 


efficiency of 26°75 per cent., and it weighed 300 Ibs. per 


H.P. hour, whereas with secondary batteries a total efficiency 
of 58 per cent. was possible with a weight of only 100 lbs. 


per H.P. hour. Therefore, as far as general efficiency goes 
'.in the case of self-propelled vehicles, secondary batteries 
.. Were twice as effective with one-third of the weight. The 
horse and cart, again, according to Mr. Kapp’s calculations, 


work twice as efficiently as a battery car. 


THE relative cost of water power and 
steam power, and large steam engines 
versus small steam engines, was discussed 
at some length. Water power, in exceptional cases, may 


The Cost of Horse- 
Power. 


~ cost as little as £2 per H.P. per annum, or as much as £8, 
‘but on an average about £6. Mr. Kapp thinks it is not 


worth £8 in any country where coal is reasonably cheap. 
With large steam engines £10 per H.P. per annum of 3,000 
hours covers all possible expenses ; small steam engines, how- 


ever, involve an expenditure of from £20 to £40 per 
annum. Where the demand for power is small, say below 
5 H.P., and the consumer’s premises in the vicinity of tram 
lines, there it would be possible to send storage batteries for 
purposes of driving electric motors. If the batteries are 
transported from the charging station to the consumer’s 
premises by an existing tramway company, the annual cost 
of the actual (brake) horse-power delivered need not exceed 
£40, or a little more than 3d. per H.P. hour; the limit of 
distance being taken at five miles between charging station 
and consumer. As regards first cost, the outlay for two sets 
of batteries and gear would be £490. In the case of direct 
transmission with a potential of 1,000 volts, the overhead 
conductors would cost £130 per mile, and underground con- 
ductors £670 per mile to transmit 5 H.P. Secondary bat- 
teries would have little chance where any of the other elec- 
trical systems are available. Even in the cases of transport- 
ing passengers on tram lines by means of storage batteries, 
it is Mr. Kapp’s opinion that the traction expenses are 
abnormal, as indicated on Table No. 5 (see another page) 
referring to traction at Barking Road. We hope that these 
figures will be refuted by those interested. The Table No. 3 
is exceedingly interesting, as it gives the weights, energy 
consumed, &c., on cars, and these figures were supplied by 
such experienced men as Mr. Frazer and Mr. A. Reckenzaun. 


Ir has often been said that if central 
Central tight and electric lighting stations could be run 
during the hours of daylight for purposes 
of driving electric motors, the supply companies would 
derive a handsome revenue. This, Mr. Kapp says, is a delu- 
sion. Central stations supply electric energy at from 43d. 
to 8d. per Board of Trade unit; in London it is generally 
7d. At this rate, and with a motor running a small factory 
8,000 hours per annum, the horse-power would cost £75 in 
one year. On the other hand, if the supply companies 
charged 3d. per unit for motive power purposes, they would 
perhaps lose money by it. There are, nevertheless, numerous 
cases where small power is used intermittently, and there both 
the consumer and the supplier of electric energy may benefit. 
Small motors for domestic purposes are exceedingly handy, 
and require no skilled attendance whatever. Mr. Kapp ex- 
hibited a number of these in operation on the platform, and 
showed by means of an ammeter in circuit the amount of 
current consumed in each. These machines and motors, 
which comprise a mangle, a washing machine, a butter 
churn, a knife polisher, a boot cleaning machine, a three- 
throw pump, and two ventilators were supplied and fitted up 
in the Society of Arts’ Hall by the Keys’ Electric Company, 
Limited, who make a speciality of this promising branch of 
their business. Very exact measurements with all kinds of 
domestic machines at full load have been made by the Keys 
Electric Company ; these we hope to publish at an early 
date, as they show the exact cost of energy when the price 
per Board of Trade unit is known. 


Tue Sunday Times, of the 15th inst., 
erat contained amongst its City news, a long 
article, entitled “Barons Grant and Von 
Buch, Messrs. Rawson, Walker, and Evans.” It dealt at 
length with the Elmore copper depositing scheme, the 
Railways and Tramways Electrical Equipment Company, 
Limited, and other interesting matters, with the result that 
Messrs. Oldfields have written a letter to the Financial Times 
stating that Mr. Carl von Buch has instructed them to take 
action against the Sunday Times, claiming damages for libel. 
Mr. von Buch says that, although a shareholder, he has not 
been connected with the management of Woodhouse and 
Rawson United, Limited, nor has he been concerned in the 
promotion of the Elmore Copper Company. 
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THE REPRODUCTION OF THE VOICE BY 
MEANS OF THE TELEPHONE. 


THE researches of Mons. Mercadier into the causes which 
affect the intensity of telephonic effects were initiated in the 
spring of 1889, when he directed his attention to the influ- 
= of the thickness of the diaphragm in modifying these 
effects. 

The abstract which we gave in our issue for February 6th 
showed what further work had been done by this scientist in 
the same direction, and summed up the conclusions which he 
arrived at upon reviewing the whole of his results. 

At the weekly meeting of the Paris Academy of Science, 
on January 19th, Mons. Mercadier read another paper re- 
lating to the telephone : in this he dealt with the reproduction 
of the voice. 

The principal aim of the telephone is the reproduction of 
articulate sounds at a distance from the source of energy 
from which these sounds emanate. And in reproducing these 
sounds it is desirable that their various inflexions should be 
accurately given, that the vowels and diphthongs should retain 
their characteristic accent, the ‘imbre its delicateness, and 
proper intensity ; but in practice it is found that the trans- 
formations of energy which constitute the telephonic effects 
tend to result in peculiar alterations of the articulate sounds 
which are reproduced. 

These alterations have been the subject of an investigation 
by Mons. Mercadier, whose conclusions we will now give. 

I. Alteration of the timbre——This consists in the produc- 
tion of a disagreeable nasal twang, which often spoils the 
words. It has already been pointed out (wide Comptes Rendus, 
November, 1885) that this alteration of ¢imbre or quality 
ought to be referred to the super-position of the movements 
‘due to the production of the fundamental and the harmonics 
of the diaphragm upon those which are due to the voice; 
this super-position, resulting in a disturbance in the form 
of the electric “ undulations,” and consequently a disturbance 
in the form of the sonorous undulations which penetrate to 
the ear of the listener. 

If this explanation is really correct, it ought to be suffi- 
cient, in order to correct this alteration of timbre, to take a 
diaphragm, of which the fundamental is superior to the 
limit of the sounds emitted, that is to say, about C, for male 
voices, and about C, for female voices. Then the action of 
the voice will not tend to produce those fundamental and 
harmonic sounds of the diaphragm, which do not coincide 
with the sounds emitted by it, for in order to produce them a 
greater mechanical energy must be available than the human 
voice can supply. 

The above can easily be verified by experiment. To cite 
only two extreme cases ; either a diaphragm of one hundred 
millimetres diameter and one millimetre in thickness, or one 
of thirty millimetres diameter and a tenth of a millimétre in 
thickness will satisfy the conditions, if of sufficiently high 
fundamental note, and, when adjusted to suitable telephones, 
will not produce any appreciable alteration in the timbre of 
the voice. 

II, Alteration of the vowels, d:c.—This alteration consists 
on the one hand of an exaggerated predominance that is given 
to certain consonants, vowels, and syllables, b, k... . . 
a, 0, au, on, ent... .. ; on the other hand it consists in a 
marked weakening of the 1, s, c, z, i, e, and w. In practice it is 
positively tiring to listen to telephonic messages, &c., on this 
account, and difficult to understand what is meant, hence 
frequent mistakes and misunderstandings. 

his alteration is due in a great measure to the shape and 
to the embouchure of the buccal cavity, which vary when 
different sounds are produced, and to the energy of the 
sonorous waves which is subject to considerable variation. 
As far as these causes are concerned alteration in the sounds 
will always be inevitable, but such alteration of the vowels, 
&c., is affected also by the relative production of the har- 
monics of the diaphragm. 

In seeking how to diminish these inconveniences, M. Mer- 
cadier has found that it can to some extent be effected by 
attending to the same conditions which affect the timbre, that 
is to say, by suitably combining the best thickness and 
diameter of the diaphragm so that its fundamental note may 
be very acute. 

It is believed that the transmission by the telephone wire 


of the message from the receiver to the transmitter plays some 
important role in the modification of articulate sounds, but 
this M. Mercadier proposes to leave for some fnture investi- 
gation. 

IIL. Subsidiary resonance—A third inconvenience which 
is presented by a great many telephones consist in the produc- 
tion of what M. Mercadier calls “ parasitic” resonance. 
These forms of resonance appear to be two in number, One 
of them need not be taken into any serious consideration, for 
it is very feeble and is only perceptible to practised ears. 

This resonance is a metallic grating or noise which appears 
to be due to a sort of “friction” in the direction of the 
radius of the diaphragm, according to the variation in this 
direction of the form of the lines of force. This resonance 
disappears in the case of a diaphragm that has a high funda- 
mental note, either because it is then too acute to be perceived 
by the ear, or because it is really not produced, since the 
mechanical energy necessary for its production is usually 
greater than that which the human voice is able to afford. 

The other kind of resonance is much more intense and 
has a much graver sound ; it is that of the mass of air which 
is contained in the telephone box itself. In order to climi- 
nate this resonance, in which many of the delicate inflections 
of the voice and its fimbre are lost, it is sufficient to leave 
beneath the diaphragm only a very smaill air chamber. 

It appears, then, that many of the causes which affect 
alterations in the reproduction by telephones of articulate 
sounds, are able to be very considerably diminished and, per- 
haps, even completely eliminated ; and that this result, too, 
can be brought about by the employment of a simple means, 
namely, a diaphragm which possesses a high fundamental 
note ; the diaphragm may be’ of large diameter and great 
thickness, or it may have a small diameter and be relatively 
thin. 

Moreover, in satisfying the conditions which govern the 
clearness and distinctness of the reproduced voice, it is pos- 
sible also to satisfy those conditions which are necessary to 
produce a sufficient intensity of effect (vide Comptes Kendus, 
vol exii., p. 97). Intensity and clearness are the most indis- 
pensable features in the effect of the telephone, and, given a 
means for producing these qualities in a marked degree, it 
ought soon to be possible to make a perfect instrument. 


ON THE INFLUENCE OF THE STRENGTH 
OF THE MAGNET IN A MAGNETO TELE- 
PHONE RECEIVER.* 


By CHARLES R. CROSS and HARRY E. HAYES. 


THE present investigation is a continuation of the research 
described in a paper by Messrs. Cross and Williams, 
wreviously published in these Proceedings (vol. xxiv. p. 113). 
With a magneto telephone transmitter it was found that, as 
the strength of the magnet was increased, the induced cur- 
rent produced by a definite motion of the diaphragm increased 
quite rapidly toa maximum, and then gradually decreased. 
With diaphragms of different thickness it was found that, as 
the field necessary to saturate the diaphragm increased in 
strength, the maximum value of the induced current occurred 
with a greater strength of field, and also that the value of 
this maximum current increased with the thickness of the 
diaphragm, other things remaining the same. One series of 
measurements, however, whose results are shown in curve 
No. 23, fig. 2, of that article, seemed to be at variance with 
this conclusion, a discrepancy which was explained on the 
supposition that the supports holding the cam-rod by which 
the diaphragm was thrust forward yielded to a material 
extent with the thicker and stiffer diaphragm, which, by 
lessening the motion of this, would produce the observed 
result of a diminished current. 

A series of measurements was first made in order to 
ascertain whether the above conclusion was correct. The 
apparatus employed was identical with that described in the 
previous article referred to, but the supports carrying the 
cam-rod were much increased in rigidity. The same dia- 


* Contributions from the physical laboratory of the Massachusetts 
Institute of Technology. Presented November 12th, 1890. 
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phragms were employed as in the earlier experiments. The 
results were such as to show that the explanation of the dis- 
crepancy suggested was the true one, as will be seen on an 
examination of Tables I., II., and III. The diaphragms 
used were of iron, and of the same thickness as in the pre- 
vious experiments, viz. Nos. 21, 22, and 23, B. W. G., 
corresponding to a thickness of 0°032 in., 0°027 in., and 
0°024 in., respectively. 


TABLE Sueet Iron, No. 21. 
Strength of field. {nduced current, Strength of field, Induced current. 


000 00 . 105°7 
‘070 1990 “441 102-0 
119 38°0 101°3 
“158 49°5 584 101°0 
*202 64:0 637 98°0 
“246 ‘740 92°3 
“292 93°3 “900 88°5 
344 99°0 


Iron, No. 22. 
Strength of field. Induced current, Strength of field. Induced current. 


000 00 “380 97°5 
070 19°5 425 
105 35°5 456 967 
141 39°7 ‘514 94-0 
176 470 ‘577 88-0 
222 63'3 ‘700 84-3 
"258 73°7 ‘781 765 
306 916 715 
344 94-0 


TasLE [ron, No. 23. 
Strength of field. Induced current, { Strength of field. Induced current. 


000 00 
070 15°5 “364 190°0 
123 30°5 “492 182°5 
155 42:3 “558 76:0 
194 53°8 637 66°5 
236 65°0 “700 615 
268 75°7 “900 50°8 


It was feared, however, that further difficulty might be 
met with from yielding of the supports of the cam-rod when 
heavy diaphragms were used, so that a modification of the 
apparatus was thought to be desirable. The cam-rod was 
therefore provided with a brass diaphragm-holder, so that 
the diaphragm, being carried by this, was moved bodily 
forward by the longitudinal motion of thecam-rod. A series 
of observations made with the same diaphragms used in the 
ae last described gave the results shown in Tables 
IV., V., and VI., which are in substantial accord with those 
reached with the earlier form of the apparatus as given in 
Tables I, II., and III, From these tables the curves shown 
in fig. 1 were constructed. The induced currents are re- 
presented by abscisse, the strengths of the field by ordinates. 


TaBLE TRon, No. 21. 
Strength of field. Induced current. | Strength of field, Induced current. 


“000 17 124°3 
123 28°3 “649 118°3 
194 44:0 700 1110 
262 558 787 102°9 
306 63°9 “862 96°5 
384 82°3 976 88°5 
466 98°5 1-213 68°5 
554 118°5 


TasLeE SHEET Iron, No. 22. 
Strength of field. Induced current. | Strength of field, Induced current. 


000 05 514 7 
125 22°5 596 91°4 
191 “654 89°0 
268 “716 815 
302 52°8 “807 770 
325 56°9 983 69°3 
420 72°3 56°3 
466 52°3 


TaBLE SHeet Iron, No. 23. 
Strength of field. Induced current. _ Strength of field. Induced current. 


000 0-0 488 90°5 
126 20°8 ‘B77 87°5 
134 34-9 654 80°3 
266 43°8 ‘716 720 
302 ‘784 57-4 
337 62°5 888 
412 83-0 1-036 30°5 
449 89°3 1-235 24°6 


The numbers 21, 22, 23, affixed to the curves of fig. 1, 
indicate the thickness of the corresponding diaphragms}b 
their gauge number (B. W. G.) The curves show that wit 
the diaphragms Nos. 21, 22, 23, the maximum induced 
currents were 124, 93, 91, respectively, corresponding to 
relative strengths of field 61, 56, 49. The results reached in 
the earlier article are fully confirmed by these figures, which 
prove that, within the limits of the experiments, the maximum 
current is greater, and is reached with a stronger field, as the 
diaphragm is thicker. 

An examination ‘of the curves of fig. 1 shows that the 


point of maximum current is less distinctly marked with the 


Fi. 1. 


thinner diaphragms than with the thickest. We are inclined to 
believe this to be an accidental peculiarity, due to a slight 
yielding of the diaphragm, which was fastened at its edges, 
and which when thin would tend to bulge towards the 
magnet, thus causing its whole motion to be performed in a 
stronger field, and so giving rise to a stronger induced 
current than would otherwise be the case. An extremely 
slight displacement of this kind will produce a noticeable 
difference in the resulting induced current. This effect may 
also have acted to diminish somewhat the difference between 
the maximum current obtained with the two thinnest dia- 

hragms, which difference is much less than the difference 

tween the maximum current with the two thickest ones. 

Care was taken in all the experimeuts described in this paper 
that the magnet of the apparatus should be far below satura- 
tion, even with the strongest magnetising currents which 
were used. 

Our experiments were next directed to a study of the con- 
ditions operative in the magneto receiver, and particularly to 
ascertain the effect of a varying degree of magnetisation in 
the magnet of the receiver upon the change in its strength 
when subjected to the action of a slight current of the same 
order of magnitude as that used in telephony. 

The apparatus employed consisted of a core of soft Norway 
iron, six inches long and a quarter of an inch in diameter, 
and provided with a suitable magnetising coil. A diaphragm 
was placed opposite one end of the core, as in the usual 
magneto receiver. This end of the core also carried two coils 
of fine wire, like the ordinary telephone magnet coil, one 
having a resistance of about 130 p se the other of about 
190 ohms. The former of these coils was connected with a 
storage cell, a fixed resistance, and a key. By means of this 
apparatus a current of suitable magnitude could be caused to 
traverse the coil, which evidently corresponds to the coil of 
the ordinary receiver, and which we have called the “line 
coil.” The effect of this current will be slightly to increase 
or decrease the magnetisation of the bar magnet, as in 
the receiver itself. The second fine wire coil is a 
“ measuring coil,” and is connected in circuit with a ballistic 
galvanometer, from whose deflection when a current was 
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sent through the first fine wire coil the effect of this current 
on the magnet of the recieyer could be determined. A mag- 
netometer arranged in the usual manner showed the relative 
strength of the field of the receiver magnet under differing 
conditions of magnetisation. 

The observations consisted in adjusting the magnitude of 
the current through the magnetising coil so as to give a 
certain deflection of the magnetometer needle. The magne- 
tising circuit included a suitable resistance coil, by the use 
of which any desired current could readily be secured. The 
key was then pressed, so that a certain current flowed through 
the line coil. The a ed value was given to this current by 
means of a rheostat. e induction occurring in the measur- 
ing coil gave rise to a transient current through this circuit, 
the value of which was known from the deflection of the 
needle of the ballistic galvanometer included in it. Of 
course the key had to be kept down until the observation 
was completed, and it was also necessary, on account of the 
self-induction of the measuring circuit, always to read either 
on opening or on closing the key. In our experiments the 
latter alternative was chosen. 

The results were plotted as previously by using the rela- 
tive strength of the field as expressed by tangents of the 
magnetometer deflections. as ordinates, and the induced 
currents in terms of an arbitrary unit as abscisse. The 
deflection of the ballistic galvanometer used was proportional 
ag strength of the transient current passing through its 
coils. 

A series of observations was first made with the diaphragm 
removed, in order to study the deportment of the core alone 
under varying de of magnetisation. The results are 
given in Table VII., and are shown graphically in curve 1, 
fig. 2, It appears from these, that with increasing magneti- 


Fia. 2. 


Sation of thetcore the induced current remains nearly constant 
for a time, and then diminishes rapidly and at an increasing 
rate, which afterwards becomes nearly ‘constant, a result 
which would be anticipated from the corresponding diminu- 
tion in the magnetic change which a small current injthe 
line coil would produce. 

The current which traversed the line coil was six milli- 
ampéres, a value which was used in most of the measure- 
ments, it having been found by trial that the general 
character of the results was the same as when a smaller line 
current was used, while the greater magnitude of the deflec- 
tion of the current induced in the secondary measuring 
cireuit allowed more satisfactory readings to be made than if 
the line current were smaller. 

A corresponding series of measurements with a dia 
of ferrotype iron, No. 31, B,W.G., 0°010 inch in thickness, 
gave the results found in Table VIII. and shown in Curve 
31, fig, 2. Curve 2, fig. 2, is constructed with abscisse 
equal to the difference of the corresponding ~hscisse of 


Curves 31 and 1, and shows for various strengths of field the 
increase of the induced current due to the presence of the 
diaphragm, an interesting illustration of the action to which 
Du Moncel ascribed the chief efficacy of the diaphragm. 
In order to study the effect of the thickness of the dia- 
phragm, further measurements were made, using sheet iron 
iaphragms Nos. 21, -22, 23, 26, B.W.G., whose thickness 


Fia, 3. 


was 0°032 inch, 0°027 inch, 0°024 inch, and 0°018 
inch, respectively. The results of these measurements 
will be found in ‘lables |X. to XII. inclusive, and from them 
te curves 21, fig. 2, and 22, 23, 26, fig. 3, were constructed. 
The numbers attached to the curve indicate the gauge of the 
diaphragm. The curves numbered 3, 4, 5, 6, respectively, 
are constructed to show the effect due to the addition of the 
diaphragm of thickness indicated by the gauge number, as 
already explained in the case of Curve 2, fig. 2. 


TaBLE VIT.—No DIAPHRAGM. 


Strength of field, Induced current. Strength of fields Induced current, 
101°5 “554 90°7 
101'8 727 843 
101°2 933 776 
|101°0 718 
97°8 67°7 
95°2 


TasLe Ferroryre Iron, No. 31. 


Strength ofjfield. {Induced current. Strength of field. Induced current. 
{124-4 
$123°4 
123°0 
120°5 
1118-7 
'115°4 


TasLE Sueet Iron, No. 21. 


Strength of field, Induced current, Strength of field, Induced current. 

121°7 
108°5 
100°2 

92°2 


Sueet [Ron, No. 22. 


Strength of field. Induced current. Strength of field, Induced current. 


000 130°8 
073 131°4 
131°6 
130°2 
129°2 
128°2 
126°0 
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Taste XI.—Diapnracm, Suzet Iron, No. 23. 
Strength of field. Induced current, _ Strength of field, Induced current. 


000 488 128°4 
136°0 603 1184 
107 136°7 690 
167 136°4 | 869 104°9 
211 135°7 ‘979 95°4 
“281 133°9 87:2 
380 130°9 


XII.—Dispuracm, Iron, No. 26. 


Strength of field. Induced current. Strength of field. Induced current. 


“000 1409 | “454 1322 
068 142-7 543 128-0 
112 “625 
175 1420 | 754 
“885 
‘298 138°7 1:004 99-2 
976 134°0 1-196 89°2 


Several series-of measurements were made with currents of 
widely different strengths, and with the thinnest and the 
thickest of the diap used in these experiments, in 
order to ascertain whether the induced current in the 
measuring coil was proportional to the inducing line current, 
and since this was found to be sensibly the case, the strength 
of six milliampéres was adopted, as already stated. 

Considerable trouble was experienced in obtaining satis- 
factory consecutive readings of the deflections, on account of 
the close proximity of the laboratory to the streets, rendered 
er disturbing by the presence of the electric railway. 

difficulty was avoided as far as possible by working at 
night. In order to indicate the character of our results so 
far as the deflections of the ballistic galvanometer are con- 
cerned, the following values (Table XIII.) are given, from 
which the deflections in Table XII. are derived. 


XIII. 
Deflections. 
—- Mean. Half-deflections. 

A | B. 

281 281-7 140°9 
285 286 285 285°3 142°7 
285 284 285 284°7 142°4 
284 | 284 284 284-0 142:0 
283 283 282 282-7 
277 278 277 277°3 138°7 
269 268 267 268-0 134-0 
23 =| 265 265 2643 132°2 
256 257 255 256:0 
249 250 249 249'3 | 124-7 
226 225 227 226°0 1130 
210 208 208 208°7 | 104°4 
199 199 197 198°3 | 99°2 
| 1783 | 89°2 


| 


It will be seen from inspection of any one of the various 
curves last referred to, that as the mia of the field increases, 
the induced current increases, and then gradually diminishes. 
This would of course be anticipated, as the increased magne- 
tisation of both the core and the diaphragm increases the 
strength of field in which the latter moves, and at the same 
time diminishes the ge ange id of both masses of metal to 
magnetisation. The effect of the former predominates 
slightly at first, but is overpowered by the latter cause when 
the magnetisation is increased. The curves 2, 3, 4, 5, 6, 
show that the addition of the diaphragm causes a greater in- 
crease of the induced current at low than at high magneti- 
sations of the core, as would naturally be anticipated. 

Curves 21 and 22 are so nearly alike that they have been 

in separate figures to avoid confusion. It would seem 
rom. this coincidence that above No. 22 an increased thick- 
ness of diaphragm causes little effect. 

A comparison of the curves will show that, with the ex- 
ception of curve 31, for which the diaph was of ferro- 
type iron, the value of the maximum induced current is 

according as the diaphragm is thinner ; and also that 
the strength of field corresponding to this maximum current 
is likewise greater the thinner the diaphragm. The following 


approximate values were found from constructions of the 
curves on a large scale. 


For No. 26, Maximum current = 142, Field = “18 


” ? ” ” 137, » 13 
” 22, aT ” 132, ” 10 
” 21, ” ” 131, ” 06 


It also ap that. with the thinner diaphragms the 
decrease of the induced current with increase of field, after 
the maximum value of the current is reached, is more rapid 
than with the thicker ones, Moreover, the deviation of the 
latter portion of the curve from a straight line is greater in 
the case of the thinner diaphragms. The greater value of 
the maximum induced current with the thin than with the 
thick diaphragm would naturally be ascribed to the less 
stiffness of the former, and its consequent greater motion 
when a current passes through the line, although its smaller 
mass and greater ease of saturation must in a measure 


counterbalance this effect. The quicker approach of the 


thin diaphragm towards saturation will explain the more 
rapid falling off of the current with it, and also the less 
uniform rate of this change as the field increases. Curves 3, 
4, 5, 6, showing the effect of the diaphragm, still further 
illustrate these facts. 

It should be observed that the results which we have 
described do not necessarily show the varying acoustic 
effect of the receiver, since the amplitude of the motion of 
the diaphragm rather than the simple amount of the change 
of strength of the magnet determines the magnitude of the 
resulting air-waves, at least according to the view commonly 
held. We hope to return to the study of this part of the 
problem, which ‘is rendered somewhat difficult on account of 
the very small motion of the diaphragm. 

Rogers Laboratory of Physics. 


STORMS AND TELEGRAMS. 


By W. SLINGO anp A. BROOKER. 


(Concluded from page 205). 


Iw the event of its being deemed advisable to construct an 
extensive underground telegraph system, one of the earliest 
matters for consideration would the selection of the 
method of insulating and laying the wires. In any case a 
heavy expenditure would have to be incurred, but it should 
be remembered that a great portion of the expense of such a 
is due to the opening of the ground, the provision 
and laying of iron Piping and flush-boxes, remaking the road- 
way, and so forth. The cost of copper, although a serious 
item, does not form the greater part of the total cost, as some 
people appear to assume, and it is probable that it would be 
wise to use heavier wire than that usually employed, offering, 
say, about 12 ohms resistance per mile. The most economical 
thvckness of the ens covering would depend largely 
upon the material employed. If this material were compara- 
tively cheap: it should not be difficult to keep the electro- 
static capacity much below one-third of a microfarad per mile, 
and then the gain would be considerable. : 

The choice of a system would appear to be very limited. 
In fact, only two methods commend themselves to us; in 
both instances the wires are drawn into iron pipes, and in 
the first’ case the insulating material is the well known and 
well tried gutta-percha, while in the second the insulator 
used is a liquid, as, for instance, paraffin oil. 

The first-named method is seen in the highest state of per- 
fection as employed in the British Postal Telegraph Service. 
The pipes are of cast-iron with socket joints, packed with 
venitell yarn and soldered, and for ordinary street work are 
laid about 6 inches or 8 inches below the paving. A 3-inch 
pipe will comfortably carry about 80 wires. At distances of 
about 100 yards rectangular boxes are inserted in the line of 
pipes, the covering of the box being a flag-stone set in an 
iron frame, and fixed flush with the paving. The pipes are 
laid in position, the flush boxes constructed, and the earth 
and paving replaced before the wires are drawn in. An iron 
wire is threaded through while the pipes are being laid, so as 
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to afford a means for subsequently drawing in the insulated 
conductors. Each copper wire is served with coatings of 
gutta-percha, which in their turn are covered with tarred tape 
wound spirally. Latterly, these wires have been made u 
into cables of four, being held together by a strong ta 
tape coating, which is over-wound spirally, the spaces between 


‘the wires being filled up with ta: hemp. 


The wires are drawn in in 200- len 100 s on 
either side of the drawing-in fen ontee't that Jims are 
made at every second box. A certain number of spare wires, 
that is, a number in excess of those actually required to meet 
the requirements for the time being, are usually drawn in, to 
meet future requirements and to afford facilities for re- 
placing faulty sections in working wires. When a fault 
occurs, the section in which it exists is traced, and the faulty 
length can then be replaced by a corresponding sound section. 
The flush boxes afford facilities for localising faults and 
effecting such crosses, all the wires being carefully labelled 
for the . When all the spare lines in any section 
have been brought into use, it may become necessary to 
renew that section. To do this, all the old wires are drawn 
out, an equal number of new ones being at the same time 
— in. The new wires are joined in circuit as a loop before 

ing drawn in, so that no interruption to communication is 
caused. This system is very efficient, but, naturally, expen- 
sive, and is likely to become more so as the scarcity of gutta- 
percha increases. 

If an extensive underground network were constructed, it 
would be necessary to institute a series of regular methodical 
tests in order to detect and promptly remove faults, for faults 
in underground wires e very much of. the nature of 
those in cables, and are liable to give some trouble in work- 
ing before the cause becomes known. Such a fault “opens,” 
that is to say, its resistance falls, and the loss by leakage 
becomes greater, on the application of a negative current, 
while it closes, and the loss can be reduced to almost nothing 
by sending into the line a positive current. If specially 
tested for the presence of an underground fault can be at 
once detected ; it is only necessary to insulate the distant end 
of the line and send a current into the wire through a sensi- 
tive galvanometer from a battery of about 50 or 60 volts. 
The direction of the current must be reversed, and if no fault 
exists the deflection of the needle will be small and equal 
with either current, while a comparatively steady or a slowly 
falling deflection with a positive and a steadily increasing 
deflection with a negative current will give decided evidence 
of the existence of a fault. Such faults are very liable to 
occur at or near joints, either through the joint being badly 
made or the percha near it being damaged by careless 
heating or twisting. 

The point at which a length of underground work joins 
an overhead line is again one where faults frequently occur. 
The covered wire is usually carried up the side of the 
terminal pole, either in a groove or a wooden casing. In this 
somewhat exposed position the percha cracks and perishes, 
causing incipient faults, which subsequently develop and 

me very evident in wet weather. This fact constitutes 
one omen to a mixed line of overhead and underground 
work. 

The other system, viz., that with the insulator in a liquid 
form, has been successfully tried in England on a limited 
scale, with paraffin oil as the liquid. In this case the prin- 
cipal trouble arose from the difficulty of keeping the pipes 
filled with the oil, which escapes even more readily than 
water ; but recently a much heavier oil has been introduced 
for this kind of work, thus overcoming the objection. This 
is rosin oil, which, as employed for work similar to that 
under consideration, is tts like very thick treacle, is 
not nearly so difficult as oil to retain in the pipes, 
and runs so slowly, that the pipes can be opened and a junction 
or alteration on by merely plugging up the pipe for the 
time being with cotton waste or some similar material. The 
wires are braided over with common jute, hemp or cotton, 
and this covering merely serves to mechanically separate 
the wires from each other and from the iron pipe. 
The wires so covered are boiled in the oil, in order to 

et rid of all moisture and air; they are then drawn 
C from the portable cauldron into the pipes, which are 
immediately filled with the oil. The latter slowly flows along 
the pipes and filling up all the interstices forms a first rate 
insilator for the wires, The advantage of a liquid insulator 


is, that its motion, however slow it may be, affords a good 
chance of sealing up any ordinary fault which might occur ; 
and in fact, with careful laying, it is difficult to see how any 
permanent fault could develop unless caused by external 
mechanical injury to the pipe, or the actual fusing 
together of two wires by lightning. The latter is very 
improbable, as the oil is able to resist an enormous 
electrical pressure without allowing sparking to take 
place. The jute or cotton covering and the oil being 
cheaper than gutta-percha, it would appear highly probable 
that long stretches of underground wires of low conductor 
resistance and low electrostatic capacity could be laid with 
less expense by this system than with gutta-percha as an in- 
sulator, although we are not aware that any practical trial of 
the modified system has been made. 

The employment of armoured cables, such as are used in 
Germany, would appear to be scarcely advisable for the purpose, 
especially in England. Questions of road traffic, and the 
facilities required for crossing or interchanging certain 
short sections of the lines tend to render such a system 
unsuitable, 

It should be remarked that a fancifully high insulation is 
not imperative in the case of a telegraph line. On the other 
hand, provided the standard can be maintained, an insulation 
resistance of two megohms per mile is often preferable to one 
of 50 megohms per mile. With a line 50 miles in length, 
the total insulation resistance would, in the former case, be 
40,000 ohms (for it will be remembered that the longer the 
line the less the insulation resistance, since the path of leak- 
age is greater), and this moderate leakage would, by facili- 
tating the discharge of the line, enable a high speed of 
working, under ordinary circumstances, to be more easily 
obtained. The all-important requirement is that the insula- 
tion resistance shall be constant, and that its comparatively 
low value shall be due to the low specific resistance of the 
material when perfectly sound, and not caused by a “ fault” 
of any kind. An initial high value follows, as a matter of 
course, when such a material as gutta-percha or India-rubber 
is employed, since any other condition would indicate the 
existence of a specific fault. 

We may perhaps briefly summarise the conclusions arrived 
at as follows :—Although it is possible to construct overhead 
lines so as to guarantee that a complete collapse shall be of 
very rare occurrence, and to arrange the routes and divisions 
into sections, as well as the facilities for repairs, so that the 
inconvenience caused by ordinary breakdowns shall be re- 
duced to a minimum, yet a well devised underground network 
would be very valuable. It is now possible to work long 
lengths of such lines at a speed hitherto undreamt of ; and 
by using sections of them in conjunction with overhead lines, 
much inconvenience, due to ordinary local breakdowns, as 
well as stoppages caused by “storm-belts,” could be avoided. 
The question resolves itself simply into one of pounds, 
shillings and pence, and the interest on the outlay that would 
be incurred were such a system carried out, should be 
regarded as the premium to be paid for insurance against 
interruption to communication. 

(Concluded, ) 


ON THE HEATING OF BRIGHT, FREELY 
EXTENDED, COPPER WIRES BY THE 
CURRENT. 


By U. BARBIERI. 


In order t6 calculate the rise of temperature of bright wires (ex- 
tended horizontally) by the current there are various formule, 
those of Kittler, Uppenborn, Strecker, Sabine, &c. These formu- 
lw give very different results, as the constants by which the ratio 
a is multiplied in the formule varies between 0°1 (Sabine) 
and 0°03 (Strecker). The object of the present inquiry is to 
ascertain which of. the existing formule express such rises 


_of temperature with an accuracy sufficient for practical 


purposes, and, indeed, if any of them can be regarded as 
sufficient for all cases. 
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Course of the Investigation. 


A wire about 7 metres in length is fixed securely at 
one end, and at the other it is carried over a pulley, the axle 
of which carries round with it synchronously a mirror. At the 
exact distance of 14 metres from this rotating axle there is a 
scale, suspended vertically, which allows the values to be 
read off directly by means of a telescope. 

At the end which over the pullev the wire is kept 
stretched by means of a weight equal to 7th of the breaking 
strain as calculated from the section, &c. The temperature 
of the room is shown by three thermometers hanging near the 
wire. 

Each wire was first overheated by a strong current in order 
that bends and other irregularities might be removed as far 
as possible. In the experiments the deflection of the mirror 
occasioned by the heating effect was observed. We calcu- 
lated then from the radius of the pulley and the distance 
of the scale, the increase of length from which the rise of 
temperature is derived, by the aid of the coefficient of 

nsion of copper. 

n order to be independent of the possible difference of 
materials as regards the coefficient of expansion, direct experi- 
ments on the thermic elongation of the description of copper 
used were instituted, rapid changes of temperature were 
effected by heating the room and then opening the windows 


(in winter). 
Results. 


Four copper wires (obtained from the firm Kiistermann 
here) of respectively 0°5, 1, 1°5 and 2 mm. diameter were 
examined. The results are given in the accompanying 
table, and are represented by the curves. It appears 
from the numbers, that the so-called constant varies not 
only with the diameter, but that in one and the same 
wire it is not uniform with currents of different strengths. 


Diameter of { | f 
Constant. 
0°52 mm. 10 00151 
45 20 00154 
62 40 0°0167 
84 80 00176 
98 120 00194 
” 10°9 160 
” 11°9 200 0°022 
1mm 10 0°0206 
” 10°7 20 00215 
145 40 0°0228 
186 80 0°027 
99 21:3 120 0°033 
9 23°5 160 0°0°6 
25°7 200 00375 
1°52 mm. 13°5 10 00234 
20 0°0273 
24°7 40 00275 
32 80 00325 
36°4 120 00371 
” 39°5 150 0°0405 
42 176 0°0420 
mm 145 5 0°024 
19 10 0°027 
25°2 20 
” 40 
39 60 
43 80 0043 
47 100 
51 120 0047 


If we take the mean values tor the co-efficient of the 
term 7?/r3, there result, if we merely consider increases of 
temperature up to 100, the following numbers for the 
several diameters :— 


Diameters. Co-efficients. 
05 0-018 
10 0°024 
0°030 
0°036 


The formule of Kittler and Strecker are shown in the 
table of curves. We see that for thinner wires (1°0 and 14) 
the former gives too high values between 0 and 100°; for a 
2 mm. wire the theory agrees approximately with the experi- 
ments ; it agrees closely with the increases of temperature 
which were observed in the 1 to 14 mm. wires. Both would 


probably show too slight rises of temperature, both for 
greater diameters and for higher strengths of current. 

Since the conclusion of this investigation comprehensive 
results on the question have been published by Kennelly. 
Still the foregoing communication will not appear superfluous, 
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because another direct method was employed, which renders 
the results independent of a knowledge of the galvanic co- 
efficient of temperature of the single wires. 

Kennelly’s figures refer to thicker wires from 2 mm. 
upwards whilst here thinner wires from } to 2 mm. have 
been considered, so that the two investigations are comple- 
mentary to each other. The observations on wires of 2 mm. 
in thickness which have been carried out in both, allow a 
comparison of the results, which shows a satisfactory agree- 
ment as it appears from the subjoined conspectus. 


Rise of temperature. 
5°C, 10°C, 20°C, 40°C, 80°C. 

Strength of current. 
Kennelly, ... 12, 18, 25, 35, 47. 
Barbieri... 145, 19, 252, 33°7, 43. 


Elektrotechn. Zeitschrift (1891, p. 30). 


MAGNETIC ROTATION. 


At a recent meeting of the Chemical Society at Burlington 
House, a paper was read by Prof. W. Ostwald upon the 
subject of magnetic rotation. 

According to Dr. W. H. Perkin, who has given much 
attention to this matter, the magnetic rotation of organic 
compounds is an additive function of their composition, and 
is equal to the sum of the magnetic rotations of the com- 
ponents. But this is not the case with the rotation of in- 
organic compounds, which is usually found to be greater than 
that calculated on such an assumption. 

In the case of hydrogen chloride, for instance, the calcu- 
lated value of the magnetic rotation is about 2°18, and as a 
matter of fact the value obtained for hydrogen chloride dis- 
solved in an organic solvent, namely, iso-amy] oxide, is 2°24, 
but when dissolved in water the value is found to vary from 
4°05 to 4°42, and as the solution is diluted this value appears 
to increase. 

Prof. Ostwald pointed out in his paper that these excep- 
tional values are only attained in the case of electrolytes, and 
that they must therefore be referred to a fundamental differ- 
ence existing between the constitution of electrolytes and that 
of non-conductors. 

That such a difference exists has already been deduced 
from other considerations, and has led Arrhenius to the 
formulation of the theory of electrolytic dissociation. 

Prof. Ostwald claimed that the facts established with 
regard to magnetic rotation are in perfect accordance with 
this “electrolytic dissociation” theory, and that any ex- 
ceptional values in the magnetic rotations of electrolytes are 
due to the occurrence of electrolytic dissociation. 

In the discussion which followed the reading of this paper, 
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Mr. Pickering said that in Prof. Ostwald’s attempt to appro- 
priate Dr. Perkins’s results on the magnetic rotation of 
solutions of electrolytes in support of the dissociation theory, 
no attempt was made to explain what connection should 
exist between the magnetic rotation and the supposed disso- 
ciation into ions, but it was boldly stated that if, as in the 
case of hydrogen chloride, the magnetic rotation and disso- 
ciation both increased with dilution, the result proved the 
truth of Arrhenius’s electrolytic dissociation theory, while 
equal support to the latter theory was afforded, if, as in the 
case of sulphuric acid, dilution diminished the rotation and 
increased the dissociation. And the most astonishing part of 
the argument a to be that the nearly double magnetic 
rotation obtained in some cases should be brought forward as 
a proof of dissociation when the observations were made on 
solutions so strong that the dissociation theory represents 
them as containing hardly any dissociated substance at all. 

Mr. Pickering agreed that the natural conclusion to draw 
from such a doubling of the magnetic rotation, when it 
occurs in the absence, of dissociation, would be that it could 
not be explained by dissociation. 


INDUCTANCE AND ITS PROPOSED UNIT, 
THE “HENRY.” 


(Abstract of Discussion.) 


AT a meeting of the American Institute of Electrical Engi- 
neers on January 20th, Dr. Cary T. Hutcurnson thought 
the definition in terms of the centimetre was unfortunate, 
for the reason that its dimension, being a length, was purely 
artificial, and was so only on account of the “suppressed 
dimension.” The definition should be in terms of the 
phenomenon ; that is, the counter-electromotive force, ex- 
pressed in terms to suit the C.G.8. “ practical” or “ legal” 
unit, as may be decided. 

Mr. Townsend Wocort, referring to the passage in Mr. 
Kennelly’s paper, “ It may be well to notice that inductance 
is only conventionally and perhaps not essentially a length,” 
said that if inductance really were a length, not only ought 
we to be able to measure it by some of the methods of 
measuring length, but it would be absurd to encumber our 
nomenclature with a new name for an old unit. We should 
by all means stick to quadrant, or centimetre as the case 
might be. 

Mr. Toorsurn Rei believed that the committee ought 
to define clearly what the henry is to be the unit of. It was 
ordinarily called the unit of self-induction, but the term 
“self-induction” includes more and less than the quantity 
which is to be expressed in henrys. It is a general term 
connecting all the phenomena due to the creation of lines of 
force in a coil through which a variable current is flowing. 
Thus we have the E.M.F. due to self-induction, the lag due 
to self-induction, the work due to self-induction, the co- 
efficient of self-induction, &c., any one of which the henry 
might be the unit of, and of only one of them it is the unit, 
namely, the coefficient of self-induction. All things con- 
sidered, it appeared best to call the henry “The Unit of 
Inductance,” a term suggested, he believed, by Fleming and 
used by Mr. Kennelly in his paper. In the next place it 
would be well to define exactly what this term “ inductance ” 
means. Fleming, using the ordinary term 1 to denote in- 
ductance, has defined it in three ways by means of the 
following equations :— 

N 
(2) 1; = (3) 


In equation (1) ¢ is the E.M.F. of self-induction, at is the 


time rate of change of the current. In (2) N is the total 
induction —— the coil, and in (3) 7 is the energy of 
self-induction. The second of these equations is inconsistent 
with the other two and is manifestly wrong. Thus the first 
of the three equations gives L as the ratio of the E.M.F. of 
self-induction to the time rate of change of the current ; in 
other words, the E.M.F. of self-induction equals 1. times the 
time rate of change of current. He suggested that the com- 


mittee define inductance according to the first and third of 
the definitions given above. There was another considera- 
tion in favour of adopting as the unit of inductance 10° 
absolute unit, which he had not heard mentioned, and that 
was the fact that, in equations involving inductance along 
with other electrical quantities, we may perform directly all 
the algebraical operations without having to enlarge the 
value of L. There was another consideration bearing on this 
subject ; the effect it was hard to predict at the present time. 
That is, the variation in the value of the senenihilig of iron 
and steel. This variation will cause the values of the henrys 
obtained by means of the first and third of the three equa- 
tions to be different. Taking 1 as the ratio of the electro- 
motive force of self-induction to the time rate of change of 
the current, we would get for a 10-light Westinghouse trans- 
former and assuming a permeability of 800, nine henrys ; 
this calculation would give ‘14 ampére as the current passing 
through the converter on open circuit, which is very nearly 
the actual current in practice. Taking the third definition, 
half of the magnetic energy of self-induction divided by the 
current, we get in this particular transformer something less 
than one henry ety what that means he had not been 
able to make out as yet. 

Prof. F. B. Crocker, Chairman of Committee: The 
question of exactly what the unit applies to—what the con- 
ception should be aside from its value—a definition of that 
he thought was very important. The coefficient of self- 
induction of course is the ordinary idea ; but that is defined 
in terms of a unit change of current ina unit time. Now, 
as a matter of fact, supposing we have ten units’ change of 
current in a unit time, then we have ten times the self- 
induction ; the coefficient will be no greater, though. If we 
have a certain electro-magnet and we discharge it, we take 
out ten amperes of current, and cause ten ampéres of current 
to cease flowing in one second. The actual self-induction 
would be that due to the change of current, ten ampéres in 
one second. The coefficient of self-induction would be cal- 
culated from a change of current of one unit in one second, 
Therefore, one might say that we have the coefficient of self- 
induction and the actual self-induction in any given case. 
It is perfectly possible that one might have a variation of a 
tenth of an ampére in a second, but the coefficient of self- 
induction would be that due to the unit change of current in 
a unit time. He thought that the distinction between the 
coefficient, which is a special case due to a unit change, or a 
unit variation of current in a unit time, was one thing, and 
the actual self-induction in any given case, which may be 
ten units of change or a tenth of a unit, was another thing. 
That was usually more important than the coefficient of self- 
induction, because that was what we actually got. The 
actual self-induction was very much more important than the 
coefficient of self-induction. 

Mr. A. E. Kenne“.y remarked that as regards the 
apparent discrepancy between the dimensional values not only 
of inductance, but of every other quantity in electricity and 
magnetism as stated in the electro-static system or in the 
electro-magnetic system, the fact that there is a discrepancy 
shows the imperfection of our knowledge of the subject, 
because if we did ss more accurate knowledge, there 
could be one and only one true expression of length, mass 
and time, which would denote the quantity we study. Now 
it is a very important matter to know whether inductance 
can be truly expresssed as a length or not. The common 
opinion is that it must be so, and it usually is so expressed. 
It cannot in all probability be a length, because, as has been 
pointed out by several speakers, it is capable of being expressed 
in the electro-static system as the inverse of an acceleration. 
The whole subject, therefore, required some future revision, 
but when our knowledge becomes more perfect as we all 
expect it will be concerning the nature of these phenomena, 
so, proportionately, will our definitions be more clear, and 
there will be one, and only one, definite expression of 
inductance considered in terms of length, mass and time. 
A very important matter was the question of how the unit 
shall be defined. If we had no iron it would be very simple, 
because all these three definitions of induction would all be 
one and the same thing in terms. But unfortunately in deal- 
ing with iron, we come across a difficulty. He differed with 
Prof. Crocker that back electromotive force was the one 
which conveyed most clearly and most effectually the nature 
of inductance. When he saw a coil he could imagine the 
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number of linkages with that coil, and more readily estimate 
in this way its inductance than he could by forming a con- 
ception of its counter electromotive force with change of 
current. That was, however, only a matter of opinion ; but 
there was this advantage, that the method of referring induc- 
tance to the number of lines linked with a coil is one which 
is very fundamental and simple. It does not require any 
recourse to the differential calculus, as the vthers do, because 
the time rate of change has to be defined as the instantaneous 
time rate and not the time rate in any actual period elapsed. 
The only hope, as it appeared to him, is to specify that in- 
ductance shall be expressed by any of those three definitions, 
and then to say that the inductance with iron has to be 
referred to the inductance that would exist without the iron by 
the use either of the specified conditions of the test, or of the 
specified conditions of the iron. 

Mr. C. O. Marmitovux thought that the remarks of 
Prof. Crocker in reference to expressing inductance in 
terms of counter E.M.F., constituted a suggestion of some 
importance. In practice with alternating currents we do not 
deal with the instantaneous values of current or E.M.F. but 
we make our calculations on the basis of mean effective 
or average values corresponding to a given cycle or period 
of the electrical action. Inductance has been defined as the 
product of a length by a permeability, with the assumption 
that the permeability is unity. Now we might express the 
inductance as the product of two factors, one of which is a 
coefficient simply whether we regard it as representing length 
or anything else (we might, if we prefer, call it a length factor 
or coefficient) ; the other factor being what might be termed 
the “mean effective permeability.” Since the permeability 
undergoes a series of variations when the current rises from 
zero to the upper limit or maximum value reached in the 
given cycle, we have a series of values to consider. If we 
on this mean value by the length factor we have the 
mean effective value of the inductance. What we usually get, 
when we measure inductance is in reality the product of those 
. two factors. Unfortunately we do not have the means of 
separating them, unless we re the length coefficient as 
the inductance value that would be obtained if the iron were 
removed from the magnetic circuit ; and regard the other 
factor (the mean effective permeability) as the factor indi- 
cating how many times the inductance is increased when the 
iron is present. The principal thing needed was a value for 
the inductance which can be treated as if it were constant for 
a whole cycle, or a whole period, and which will reconcile 
theoretical ideas with practical requirements. He saw no 
difficulty in this way of approaching the question. 

Prof. CROCKER replying to Dr. Hutchinson said he thought 
it would be a great mistake to define the Henry in terms of 
legal volts and ohms or whatever may be involved in the 
definition at the present time, making it necessary to change 
that dimension at some future date. 

Mr. Cuarues Sremmerz remarked that when one took 
into consideration the fact that this term inductance will be 
used mainly for explaining and calculating the phenomena of 
alternating currents, then the suggestions that Mr. Mailloux 
made—the introduction of this “effective value” of in- 
ductance—he 9.4 gor would be found more useful than even 
the true analytical term, inductance. He did not consider 
the choice of the name “effective” as a happy one, because 
that suggests something of the nature of a square-root of a 
mean square, and this value, which Mr. Mailloux meant was 
not the square-root of the mean square of the different values 
of inductance during the magnetic cycle, but was, in reality, 
very nearly the inductance for that value, which correspon 
to the maximum magnetisation used, and therefore he would 
- prefer another name, which is not so liable to be misunder- 
stood, for instance, “ resulting inductance.” He had had 
occasion to make over a thousand determinations of the value 
of self-induction, and of the work consumed by hysteresis, 
over a very large range up to values where the hysteresis loss 
amounted to more than a thousand watts, and he alway found 
the value of inductance very near the value previously calcu- 
lated for the maximum magnetisation of the cycle. 


Mr. KENNELLY thought it safe to say that the consensus of _ 


opinion at the present time among the members, was in 
favour of adopting 10° centimetres as the practical unit, the 
henry to be spelled in the plural “henrys,” and that there 
was no difficulty in defining it in a copper coil which has no 
iron in it or near it, because it may be defined with equal truth 


in any one of three ways, those three ways giving the same 
result at all times, and for all currents. at so soon as iron 
is introduced, the inductance would probably vary with the 
way in which the measurement is made, the time during 
which the current is changing, and the value of the current, 
and the only way out of the difficulty from a general stand- 
point, was to define inductance as though there were no such 
thing as iron, and then to say that when we are measuring 
any inductance which is iron-clad, to specify the current 
used, and the way that it is obtained, so as to arrive at the 
permeability of the iron at that moment and its rate of 
change. 


KENNEDY’S NEW SYSTEM OF ELECTRICAL 
DISTRIBUTION. 


By RANKIN KENNEDY. 


THE system has been called the “ ~ pulsating system.” 
The electricity is sent out in two pulsating currents ; these 
two pulsating currents are derived from two alternating cur- 
rents, alternating at a difference of phase equal to a quarter 
of a complete period of alternation; and the fundamental 
principles of the system are :— . 

1. Two pulsating electric currents flowing in the same 
direction, the one having its maximum at the instant the 
other is at its minimum, and in series in the same conductor 
act as one continuous current, the fluctuation in the current 
being only 14 per cent, 

2. Two such pulsating unidirection electric currents flow- 
ing in separate coils but in the same direction, in an electro- 
magnetic apparatus, act as one continuous current. 

3. One pulsating unidirection current acts inductively on 
a neighbouring circuit, and can be used to energise the coils 
of an open magnetic circuit converter, and generates alter- 
nating clectric currents therein. 

4. Two pulsating currents, one at a maximum when the 
other is at a minimum, but flowing in separate coils on the 
same core and magnetising oppositely to each other, act as 
one alternating electric current. 

Kennedy’s new duplex pulsating system is the first and 
only one taking advantage of these properties of the two 
pulsating currents derived from two alternating currents in 
quadrature. 

At his generating station a number of dynamos are driven 
with an equal number of steam engines. These dynamos 
generate the two pulsating currents, and deliver them into 
two pairs of main conductors, one pair carrying the one cur- 
rent, and the other pair carrying the other current. Each 
current may have a pressure of 1,000 volts or more if de- 
sirable. 

Branches from these mains are led to the various sub- 
stations in the district, and according to the nature of the 
district, these branches are connected to the one pair or both 
pairs of mains, or between both pairs. If to one pair only, 
then only one pulsating unidirection current will be supplied, 
and this will operate open circuit induction transformers for 
lighting and power by alternating currents of low pressure. 
If two branches are taken, one from each pair, then alter- 
nating * current apparatus. Transformers, &c., can be 
operated for lighting or power purposes, and continuous cur- 
rents can be obtained from motors generators, operated by 
two currents, and motive power obtained from double wound 
motors to any extent. 

If a branch is taken between the two pairs, then storage 
batteries can be charged in this branch, and a storage bat- 
tery sub-station formed. High pressure continuous current 
motors can also be operated in a branch between the two 
pairs of main conductors. In these branches the two cur- 
rents are in series. 

With all these modes of branching off the currents at 
command, the system has great possibilities, and is as flexible 
in application as any system could be. Other systems are 
limited ; they can do only one class of work, and use only 
particular appliances to do it. On this system the many im- 
provements and all the experiences made and gained during 


* Continuous ?—Eps. Exxc. Rev. 
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the past 10 years in low pressure, high pressure, continuous 
and alterating work, together with storage battery improve- 
ments and experience, can all be utilised and brought into 
their respective places and proper sphere of action. Hitherto 
the battery system, the direct low pressure system, the high 
pressure converter system, high pressure motor generator 
= continuous motors, alternating motors, have all 
claimed some advantages. Each has been worked apart. 
The one system would not fit the other. The alternating 
motor will not work on any other but the alternating system, 
and so with the continuous motor; it does not work on the 
alternating system, and so on it goes, multiplying inventions, 
but not adding much to the solution of the problem of a 
supply available for all purposes. Such a supply would be a 
boon to everyone; even makers of, and red financially 
interested in, other systems would benefit by its introduction. 
There would be increased room for all of them. The aim of 
this new system is to meet every requirement for such an 
universal system of electric supply to the public, so that the 
consumer may have a free choice of the apparatus, or cha- 
racter of apparatus, for his purpose. 

On this new system electricity can be supplied to con- 
sumers whose requirements are very different from each other, 
so that a greater field of operation is open for this system 
than is open for the limited systems now at work. 

This system is described and claimed in Patent No. 14,817 
(1890), and the details are covered by Patents No. 9,956, 
13,190, 13,549, 14,232, 15,006, 16,889, 18,491. 

Briefly described, this system consists of alternating cur- 
rent dynamos, generating the two currents in quadrature, and 
sending them into the trunk main conductors through recti- 
fying commutation. There are four trunk mains, forming 
two pairs, one of the pulsating currents working through one 
pair, and the other pulsating current working through the 
other pair. By connecting the circuits at the generators the 
two currents are put into series order through any connec- 
tions made between the two circuits. Branches from these 
main trunk lines are taken in the ordinary manner into the 
consumers’ premises. In all towns and cities these trunk 
lines would run only from the generating stations to sub- 
stations ; from these sub-stations the consumers in the neigh- 
hourhood would be supplied at low pressure. The four main 
trunk lines would therefore be short and laid unbroken by con- 
nections, except for large consumers, who would get a converter, 
storage battery, or motor generator into theirown premises. 

It has been said that this system is equivalent simply to a 
system running an alternating current in one pair of mains 
and a continuous current in the other pair, and no doubt by 
doing so every kind of work could be done almost as well as 
by my new system ; but if the matter is carefully considered, 
it is abundantly clear that both the first cost and the main- 
tenance of the new system is very much less than that of a 
system running an alternating and continuous circuit. To 
take one reason only out of many. At the generating station 
running an alternating and continuous circuit, there would 
— to be two distinct and complete sets of generators, 
and the one set could not be used in any way whatever in 
conjunction with the other, and therefore both would require 
to be large enough for their greatest output, and very seldom 
would either of them be in full work, consequently a large 
portion of the plant would be idle most of the time. On the 
new system there is only one plant required, and that one 
plant, being on a system supplying so many varied con- 
sumers, can be kept busy all the time—that is, earning money 
all the time. 

The problem of electric light and power has been solved. 
but the problem to be solved is how to supply electricity at a 
rate cheap enough to compel its adoption for lighting and 
power purposes. This new system proposes to supply elec- 
tricity cheaper than any other on these grounds. 

1. From one generating plant it can supply every class of 
consumer, 

2. Supplying many different classes of consumers, the 
plant will always be working at a load large enough to be 
making profits at all times. The great loss in other systems 
arises from their being for long periods idle or working at 
small outputs, being unable to take up all kinds of work. 

3. On the new system the bulk of the lighting will be 
worked from single-wound open magnetic circuit converters 
having an efficiency over 93 per cent. at all loads. No other 
system can approach this result. 


The patents cover two types of alternating current motors, 
for both of which there is an immense field open in districts 
already supplied by alternating currents, and they would 
also be worked on the new system from the open magnetic 
circuit converters. 

To supply light or power the one pulsating current is used, 
being converted into a low pressure alternating current suit- 
able for the lamps or for the alternating motors. 

Storage batteries are charged by the two pulsating currents 
in series, the batteries being arranged in series for charging 
and in parallel for discharging. ; 

Motor generators are worked by the two pulsating cur- 
rents acting in parallel in separate windings. ; 

Alternating current converters, or other alternating cur- 
rent apparatus, are operated also by the two gums 
currents each magnetising oppositely in separate coils. 

The generators of the electricity are of a very simple and 
substantial design, and are made in sizes for 500, 1,000, 
3,000, and 10,000 lights ; only the core of the field magnet 
rotates ; the wire coils are all fixed so that the insulation is 
secure. 

The small motors have no commutators, no brushes, or 
other parts requiring attention ; they require lubrication but 
no other 

The generators and motors are self-regulating at constant 
pressure, and the current is supplied to consumers through 
a meter which measures the electricity consumed and re- 
gisters on dials the amount. ; 

Electricity should be supplied at 4d. per unit, that is 
equal, for lighting purposes, to gas at 4s. per 1,000, and for 
power purposes to a cost of 3d. per horse-power per hour, or 
about £4 per annum per horse-power. ; 

In a great many workshops steam engines from 5 to 20 
horse-power are used. These could be easily, profitably, and 
advantageously replaced by electric power. If the cost of 
running a steam engine of small power is made out, in- 
cluding coal, water, oil, waste, repairs, and attendance on the 
boiler, it will be found to be more than 3d. per hour per 
horse-power. 

Electric power is not attended by noise, smoke, dirt, heat, 
nor vibration; there is no exhaust of waste products; no 
attendance is required. 

In introducing this new system the development of the 
motive power part of the business is one of the principal 
objects in view. 


NEW TESLA ALTERNATING MOTOR. 


We have already described, says the New York Electrical 
Engineer, a number of different forms of alternating 
current motors designed by Mr. Nikola Tesla, depend- 


ing upon a variety of phenomena met with in the 


. employment of alternating currents. One general type of 


these consists of a machine with, say, four poles, between 
which is mounted an armature, generally wound with closed 
coils, On two opposite poles of the field are primary coils 
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connected up in the main circuit. On the same cores are 
also wound secondary cails, which are closed through coils 
on the other pair of poles. When an alternating current is 
caused to pass through the primary coils, it energises directly 
one set of poles, and induees currents in the secondary coils, 
which in turn energise the other poles ; but the phases of the 
current in the secondary coils may differ in time from those 
of the primary current, and hence a shifting of the poles is 
effected, which imparts a rotation to the motor. 

In the new motor designed by Mr. Tesla, however, two 
energising circuits are brought into inductive relation in the 
motor itself, and the employment of an external induction 
device is thus avoided. The operation is dependent upon the 
existence of a certain difference of phase between the currents 
of the primary and secondary coils, and will be readily under- 
stood by reference to the accompanying diagram. 

Here a represents the field magnet of a motor, which is 
built up of sections or plates. 8 and ¢ are polar projections 
upon which the coils are wound. Upon one pair of these 
poles, as c, are wound the primary coils p, which are directly 
connected to the circuit of an alternating current generator. 
The secondary coils, F, are wound on the same poles with the 
primary, and connected with other coils, x, which surround 
the poles, B. 

The current in both the primary and secondary coils will 
lag behind the impressed electromotive force, but to secure 
the proper difference in phase between the primary and 
secondary currents themselves, the resistance of the circuit of 
the secondary is increased, so as to reduce as much as possible 
its self-induction. This is accomplished by making the coils, 
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k, of comparatively small wire, having but few turns around 
the cores, or by inserting in the secondary circuit an artificial 
resistance, R. 

In practice, it has been found desirable to wind the arma- 
ture with closed coils, in which currents are induced by the 
action of the primaries. 


AN ELECTRIC STATION IN ITALY FOR THE 
DISTRIBUTION OF LIGHT AND POWER. 


[FROM OUR OWN CORRESPONDENT. ] 


As I informed you some time ago, the Milanese Edison 
Company is erecting extensive alternating current electric 
works for.a manufacturer at Intra of the name of Suter- 
meister. It is to serve for the distribution of ligbt and 
power to industrial establishments to the distance of about 
11 kilometres. I am now in a position to give you further 
details concerning this interesting installation. 

_ The subjoined sketch represents the projected manner of 
distributing the current which is to be supplied by the elec- 
trical works for the first period of their activity, along with 
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the proposed eonductive net. As it will be seen from the 
plan, the central station will be erected in Gossogno, at the 
point marked A, whence a cable will be laid to B, the point 
of ramification, at a distance of 5 kilometres. On the way 
there branch off two small transformers, at Sanlino and Tro- 
baso, where electric light is to be given off. The capacity at 
the former place will be 5,000 watts, and at the latter 2,500 
watts. 

From 8 there branch off two cables, the one leading to 
Intra (c) and the other to p, Sutermeister’s spinning estab- 
lishment. 

At the distributing station at Intra (c) transformers will 
be set up of a total capacity of 30,000 watts, in order to 
supply from that point electric light to several consumers. 
In addition, there will be here erected an alternating current 
motor of 50 H.P. for the transfer of power. 

The distance from B, the point of distribution, to the 
electric central station at Intra is 2 kilometres. 

The second conductive cable which leads to D, in Suter- 
meister’s spinning works, serves likewise for giving off light 
and power. In order to light up the spinning works, trans- 
formers will be used of a total capacity of 10,000 watts, and 
three alternating current motors, each of 50 H.P., serving to 
work the spinning machines. 

Between B and p there branches off a small transformer 
station of the capacity of 5,000 watts, where electric light 
will also be given off. 

From here a further light lead passes to B, at the Pallanza 
central station, where transformers of the capacity of 30,000 
watts are being set up and where also electric light is being 
distributed to consumers. The distance from the point of 
distribution, B, to the Pallanza central station is about 3 
kilometres. 
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There is also the prospect that electric current for light 
and the transfer of power will be supplied at several smaller 
stations on the way from Trobaso to Intra. 

In the electric works for producing the current at a there 
will be set up in the first place four Girard’s turbines which, 
with a fall of 26 metres, and a water supply of 500 litres 
per second and a rotatory speed of 250 turns per minute give 
each 130 effective H.P. The turbines are supplied with 
self-acting regulators on the system of the firm of Ganz and 
Co., of Budapest, which allow of a very exact regulation, as 
it is required for alternating current machines in parallel 
arrangement. 

Each turbine is directly connected on the one side with 
an alternating current machine of the Zipernowsky type A6,. 
of special construction which, at a rotatory speed of 250- 
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turns per-minute (those of the normal construction make 360 
turns per minute) supply 80,000 watts, and on the other side 
with an exciting machine of the Ganz type A;, so that each 
turbine with its alternating current machine and its exciting 
dynamo forms a set directly connected, which renders the 
disposition of the machinery exceedingly simple and com- 


ag primary tension which comes into use is of 3,000 
volts. 
The automatic turbine regulators projected for the above 


. described very interesting installation (as it is intended to 


supply an entire series of places, towns and establishments 
with electric light and motive power) have acted very sutis- 
factorily in the Innsbruck electric works and are about to be 
used at the great electric works at Tivoli. 


POSTHUMOUS SCIENTIFIC HONOURS. 


By S. ALFRED VARLEY. 


(Concluded from page 211.) 


Ir has been already remarked that it can be of no possible 
benefit to those who have away whether they be 
praised or blamed. Unfortunately, public audiences are only 
too easily carried away by the merest platitudes and senti- 
ments. A lecturer may almost safely reckon on applause 
when he appeals to an audience and asks them to mingle 
their tears with his over the failure of his efforts to obtain, 
say, some document known once to have existed, or it may be 
a portrait of “so remarkable a man, one so worthy to be re- 
membered,” &c. 

The experience of a life has taught me that those who 
gushingly express their desire to do honour to the dead are 
only too often the very men who seem to be incapable of 
doing common justice to the living. 

I once remarked in a published letter that Nature was 
sparing in her gifts, that to one she gave the power to think, 
to work, and to construct, and to others the power to talk, 
and, it was feared, sometimes to appropriate ; and that in the 
common parlance of the world these latter people were not 
infrequently referred to as having their heads screwed on the 
right way ; those who steal their brooms ready-made often 
make a greater figure during their lives than those who 
improve the manufacture of brooms, and pay for the material 
out of which they are constructed; and in these days of 
advancement the royal road to scientific success, even, is 
commanded by those who are the happy possessors of cither 
official positions. or endowments, and who also possess the 
gift of the gab combined with a knowledge of bunkum. 

Every generation enters in the labours of the preceding 
one, and most useful inventions are, in a sense, a product of 
the age as well as of the inventor, and so it becomes com- 
paratively easy to depreciate and to spirit away the rightful 
claims of those who pioneer and discover. We of these days 
can in no small degree make the forces locked in matter do 
our bidding, but the powers we wield are attributable not 


nearly so much to individual intelligence as to the fact that ° 


there has been handed down to the present generation the 
accumulated observations and experiences of mankind as a 
whole. A coral insect at the best is an insignificant insect, 
and yet in the course of time the accumulated work of coral 
insects has raised up in our oceans large tracts of lands, and 
similarly what men have been able to accomplish collectively, 
is altogether out of proportion to any single intelligence. 

In all generations there are a certain number of men men- 
tally taller by some inches, and who,are also more industrious 
than their fellow men; such men as thése show the way— 
there are also a few who make their appearance from time to 
time in the history of the world who are many heads and 
shoulders taller, intellectually, than the average man. These 
latter turn over fresh pages of the book of nature, and lesser 
men spend their lives deciphering and trying to read what 
13 written upon them. 

_ The depreciation of the just claims of living men by bring- 
ing into undue prominence what has been accomplished by 
the great men of the past is only too often successful, and it 
1s comparatively easy for those holding positions popularly 


supposed to give them claims to speak with authority, either 
to minimise or to spirit altogether away the fair desserts of 
the living. 
In the opinion of myself and many others, an attempt was 
made by an eloquent master of style to minimise the credit 
due to Joule at the time he experimentally demonstrated the 
mechanical equivalent of heat, by bringing into prominence 
the work of Rumford and Davy and others in the past, and 
making the most of the theoretical views of Mayer Joule’s 
.contemporary. Now, had Mr. Joule been a poor man, un- 
backed, the attempt to deprive him in his lifetime of the 
credit so justly his due would very probably have been, in a 
considerable degree, successful ; but on this occasion Sir 
William Thomson intervened, as some of us thought very 

roperly, and the eloquent master of style here alluded to 
had to beat a retreat, which he did in a cloud of words, 
declaring he had been altogether misunderstood. 

In 1870, the germ theory was the scientific fad and the 
sensation of the day, and in the Presidential address of the 
British Association of that year, the name of Dr. Budd, of 
Bristol, was, it seemed to me, conspicuous by its absence. 
Dr. Budd had not talked much, he had only put into prac- 
tice successfully what had been ascertained in connection 
with the propagation of scarlet fever through the medium of 
germs ; but then Dr. Budd was not one of the select circle 
who put themselves prominently forward at popular scientific 
gatherings, and who indulge in mutual admiration speeches. 


Dr. Budd afterwards broke down in his work, and very . 


shortly after his decease I heard delivered from the Royal 
Institution pulpit a very eloquent reference to his untimely 
death, in the course of which we were told that a brain of 
more than usually good quality had given way—broken down 
by its own inherent strength. 

I remember also when Mr. Darkerdied, a man whose 
name is probably almost unknown to the present generation, 
but who had rendered great assistance to Wheatstone in the 
very early days of telegraphy, and also to Faraday, Tyndall, 
and others, a public reference was made to his special abilities. 
Darker, wearied out and exhausted with assisting others, 
ended his own life at last by shooting himself. It was my 
fate to sec him shortly before he committed suicide, for he 
paid me a visit—the only time I think he did so—in the 
small hours of the morning and opened his heart to me, 
telling me he was wearied out and wanted to get away from 
himself, and he told me he had got quite a small library of 
scientific books presented to him by their authors, in recog- 
nition of assistance he had rendered them, he said he had 
called thinking I might be able to get him a berth and 
send him to New Zealand or to Australia in the course of the 
day already begun. I tried to persuade him to have some 
supper with me, and [ teniporised to some extent, telling him 
although I could not myself pack him off to Australia, I thought 
it just possible my brother could help him in the matter, for 
cool and collected as he was, I recognised the highly wrought 
condition he was in, and that something was wrong; but at 
the same time the idea of such a man committing suicide 
never once occurred to me ; but this I found he had done by 
seeing an account of the inquest in the public papers. 

It would be impossible to write a true history of the de- 
velopment of dynamo-electric advances without my own name 
figuring in it more or less conspicuously, and Dr. Silvanus 
Thompson cannot plead ignorance of my claims. The wood- 
cuts which, in “ Dynamo-Electric Machinery” appeared 
previously in Dredge’s Work on “ Electric Illumination,” 
together with a woodcut of my original dynamo, and Dr. 
Thompson acknowledges his indebtedness to Mr. Dredge for 
the loan of the blocks ; but the engraving of my machine, 
as well as any reference to my 1866 dynamo has been sup- 
wessed, and yet Dr. Silvanus Thompson professes to give a 
Niner of the development of the dynamo from its first in- 

ception. 

In 1887 I called attention to the treatment I had received 
at the hands of Silvanus Thompson in his book, and said I 
thought it was a case in which I should be justified in in- 

dulging in strong language. Now, in his third and last 
edition of “ Dynamo-Electric Machinery,” in historical notes 
a maimed reference is made to my 1866 dynamo ; he states 
that a provisional specification was lodged in 1866 of a 
machine “having electro-magnets only, «hich apparently— 
the italics are the writer’s—required before using to have a 
small amount of magnetism given to it by passing a small 
D 
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amount of current through the electro-magnets, a device 
which reappears in another machine patented’ by the same 
inventors in 1867.” I have already called attention to the 
, a pleading which appears in the Cantor lectures on the 
electro-magnet.. In that case, Dr. Silvanus Thompson was 
defending a client who was dead, and to whom, therefore, it 
could do no possible good; but in my own case he has 
indulged in special siediiing, seemingly to minimise as much 
as was in his power my claims to be considered a discoverer 
of what is admittedly one of the greatest scientific discoveries 
of the century. 

‘Charles Kingsley threw up the Chair of History he held at 
Oxford, because, as he said, he found history to be one big 
lie.. I am afraid that a great deal of that which now passes 
for scientific history is quite as big a lie as Charles Kingsley 
discovered political history to be. 

-I feel there is no necessity for me to make any comment on 
the extract just given from “ Dynamo-Electric Machinery.” 
The passage quoted certainly conveys the impression to a 
student—and is probably intended to do so—that my 1866 
dynamo was not what in the common acceptance of the term 
would be described as a self-exciting dynamo. . 

Now, if instead of living, as I have done, to see the de- 
velopment of the dynamo-electric industry grow up out of the 
discovery of the dynamo principle, I had died, as my friends 
expected I should have done in 1873, a few years after the 
Government had. made a monopoly of the telegraphs, then 


‘ my untimely death might have afforded a theme for an 


eloquent sermon. 
ere is no denying that the outcome of the discovery of 
self-exciting dynamos has been far reaching and important, 
and this discovery, I ‘think, may be fairly considered to be 
one of the greatest, if not the greatest, scientific advance of 
the century. Sir William Thomson at the Jubilee mecting 
of. the British Association referred to it as an example of 
scientific engineering, which, to quote his own words, “ had 
sent back to the realms of pure science a beautiful discovery 
—that of the fundamental principle of the dynamo made 
triply and independently, and, as nearly as may be, simul- 
renooaly by Dr. Werner Siemens, Mr. 8. A. Varley, and 
Sir CharlesWheatstone.” Now this is, I believe, the only occa- 
sion—and I am very sorry to have to say it—that Sir William 
Thomson has publicly recognised in any way my claims to be 
considered a scientific worker, and in this case it will be 
noted he places Siemens’s claims before mine. I certainly 
preceded Siemens, aud my machine was designed to be a 
self-exciting dynamo, whereas in the case of Siemens’s dis- 
covery this was not so. Now previous to this the only one 
occasion on which Sir William Thomson has publicly 
credited me with scientific work I had become involved in a 
eeeee discussion with the late Dr. Sir William Siemens, 
asting over two months, when he (Siemens) had practically 
to give way and to acknowledge my claims. In the course 
of this published correspondence Siemens stated that the 
production of current from a piece of apparatus they were 
experimenting with, aud which they happened to have by 
them, was a matter ‘of surprise ; and therefore I contend it 
was not so bond fide a discovery on the part of Siemens as it 
was in my own case. 
On the occasion of the meeting of the British Association 


in Canada certain of the members visited America, and 


they passed a resolution, much to their own satisfaction 
apparently, that the discovery of the dynamo principle was 
covered by what Faraday had done in years gone by, and that 
therefore there was no scientific credit due to those who had 
produced for the first time self-exciting dynamos ; and | 
think I am correct in saying that Sir William Thomson 
himself was present at the time this resolution was passed. 
_,_No one reverences more than I do Faraday’s claims as a 
discoverer and as‘an electrician, but I contend that the pro- 
duction of self-exciting dynamos did not flow naturally out 
of his scientific work, even so much as his own work did out 
of that of his predecessors. It would be truer to say that the 
germ of our present dynamo lay hidden in the electrophorus, 
than to.say it flowed out the electro-magnetic work of 
Faraday. In my own case, the self-exciting dynamo was 
suggested by the late C. F. Varley’s statical electrical mul- 
tiplier—an outcome, it may be said, of the clectrophorus, and 
the first machine of the symmetrical type of influence 
machines of the present day, and which finds its highest de- 
velopment in the beautiful machine of Wimshurst. 


It would be very easy if one had the bad taste to do so, to 
spirit away altogether the electro-magnetic discoveries of, 
say, Faraday himself; his discovery that a magnet pole 
revolved round an electrical current may be said to have been 
covered by the discoveries of Ampere. The revolving star 
wheel of Barlow and Marsh, described by Barlow in the 
Philosophical Magazine of March, 1882, and modified by 
Sturgeon into a complete disc, was an electromoter, and 
Faraday showed this was reversible in 1821 ; in other words, 
he showed that energy imparted to-the Barlow-Marsh- 
Sturgeon motor produced an electric current similarly as 
energy imparted electrically produced mechanical motion. 
It may be also said that Ampere’s discoveries were covered 
by those of Oersted, who was the first to show there wasa . 
relationship between electrical currents and magnetism, and 
as it was well known in all probability long before Oersted’s 
time that iron railings sere rend: magnetic by lightning 
discharges, one could even spirit away the claims of Oecersted 
to be considered an electro-magnetic discoverer. 


A NEW METHOD OF STUDY IN 
TELEPHONY. 


Proressor (. R. Cross, in a recent paper read before the 
American Society of Arts, describes an interesting method of 
analysing the movements of a microphone. The general 


‘principle is as follows :— 


If a tuning fork making 128 vibrations per second is 
taken, and the same is illuminated by 128 flashes of light 
per second, it will appear to be at rest. Suppose that 
instead there are 129 flashes, then the fork will appear to 
move slowly back and forth being successively illuminated 
for a short space of time and seen in the various positions of 
its path. On the other hand, with a smaller number of 
vibrations, say, 127, the second flash will not find the fork 
quite back to its original position, and it will, therefore, 
appear to move backwards. 

Mr. W. W. Jacques, electrician of the Bell Telephone 
Company, applied this method to a study of the amplitude of 
the motion of the clectrodes of a telephone transmitter, 
looking at the blurred image through a microscope. The 
electrodes were illuminated by flashes of light, and the 
vibrations, though minute, were great enough to be visible 
through the microscope. The fork made 128 vibrations a 
second, and was lighted by the 128 flashes per second of 
the electric sparks made at the moving electrode of the fork. 
The electrodes then appeared to rest. But with 127 or 129 
vibrations per second the electrodes, just as in the case of 
the fork before mentioned, appeared to move. By these 
means not only the rate, but what is more important, the 
amplitude of vibration as well, was observed and studied. 

In these experiments a fork of higher pitch was used, and 
the extra current caused by the electro-magnet of the 
apparatus was considerable when a large battery was used. 
By a lens the light of the spark was concentrated on the 
electrodes, and these were viewed through a microscope 
having a micrometer scale attached. An organ pipe, blown 
by a constant blast, placed near the transmitter disc, gave 
middle © 256 vibrations per second. The tuning fork 
made 128. But as the electrodes were illuminated at each 
second vibration, the’ resulting image was the same and the 
arrangement was more convenient, as it is difficult to operate 
continuously a fork giving 256 vibrations a second, and a 
pipe an octave below did not give a clear sound. 

The absolute motion of the electrode is of no importance, 
but the relative amplitude, ‘2. the amount by which the 
hammer electrode impresses itself upon the anvil electrode is 
the subject of interest, This is obtained by finding the 
absolute motion of both, and subtracting one from the other. 
However, in the earlier forms of transmitters the anvil 
clectrode did not appear to move, even when magnified, 500 
diameters. It was easy to get sufficient light from the sparks, 
and the electrodes appeared as silhouettes. The organ pipe 
which could be easily tuned to 250 or 259 vibrations, generally 
flattened until the electrode was seen going through its 
motion slowly, and then, by fixing the eye on a particle of 
dust, its amplitude could be estimated. 

With a telephone of recent form in cireuit, the result as 
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heard by the ear is interesting as compared with the appear- 
ance of the electrodes as seen by the eye. When the organ 
pipe is placed close to the transmitter diaphragm, there was 
constant sparking, a deafening sound in the receiving  tele- 
phone ‘and a relative amplitude of the electrodes of 
inch. the amplitude inch sparking was 
frequent, but the sound not deafening. On the amplitude 


being reduced to ;;},9th inch, the sound was gratingly barsh 


but of a distinct pitch, which before had been lost in the 
erackling. ‘The quality of the sound of the pipes was not 
distinguishable as that of an organ pipe until the amplitude 
was further reduced to 45}, th inch, and even more, to get 
rid of squeaky overtones or for first-class transmission. In 
a general way, it may be said that a relative movement or 
amplitude of the electrodes of more than 45) th inch is 
not consistent with good transmission. This was the 
maximum amplitude. 

With the pipe one foot distant the amplitude was reduced 
to sssooth, and on being moved 30 feet away to the further- 
most end of the room, there was still the same loudness, but 
the amplitude must have been infinitesimal. 

The critical are of the maximum amplitude with good 
transmission in the case of platinum and carbon contacts, as 
used in the Blake transmitter, is very large compared with 
the other forms. This shows the Blake transmitter to be an 
admirable instrument. In the case of the Blake transmitter 
both electrodes had to be measured. In other transmitters 
there must be no motion of the anvil electrode for good 
transmission, buf an immense movement can take place in 
the Blake. 


CONDITIONS FOR TENDERS FOR THE 
- ELECTRIC LIGHTING OF BELGRADE. 


[FROM OUR OWN CORRESPONDENT. ] 


THE municipality of Belgrade invites tenders for the 
electric lighting of the streets under the following con- 
ditions :— 

1. All the streets, the total length of which is 62,000 
metres, are to be exclusively lighted by electricity—either 
with are or glow lamps. The current is to be produced by 
means of dynamos, the motive power being obtained by 
means of steam-engines. 

2. Of the above total length of. the streets, 7,000 metres 
length of the first class are tobe lighted with are lights. 
The tenderer must state how many glow lamps will be 
required to light 7,000 metres on the assumption that for 
this length 250 lamps are unequally distributed. The 
remaining 55,000 metres of streets are to be lighted with 
1,000 glow lamps. These glow lamps are to be at the dis- 
tance of 30, 40, 50, and 60 metres from each other. 

For a better understanding of the distribution of the 
lamps, persons tendering can have access to a plan of the 
city, in which all the street lamps are shown. 

3. The intensity of each are lamp (when they are to be 
used for streets of the first class) is to be 10,000 (7) normal 
candles. The glow lamps are to be of 16 normal candle- 
power. A normal candle is determined by the Carcel lamp, 
which burns hourly 12 (7) grammes purified colza oil with a 
wick of 30 mm. in thickness. A candle which gives dth of 
the light of thé Carcel lamp, above described, is regarded as a 
normal candle. 

4. Each tenderer is to state whether he purposes using 
continuous or alternating current machines, and what system 
(Gramme, Siemens, Edison, &c.); also the system of the are 
and glow lamps is to be stated. 

5. It is permitted to put up acrial leads where it is techni- 
cally practicable. It is a matter of course that the conces- 
sionary must take proper care for the safety of the leads. 

6. For the illumination of national, municipal and private 
buildings and spaces, from 2,500 to 3,000 glow lamps of. 
and 16.normal candle-power will be required. The number of 
are lamps required by private consumers cannot be stated in 
advance. 

As the light may be cheaper with an increase in the num- 
ber of private consumers, the concessionary must state what 
proportion of the benefit he can allow to the community 
(see point 

_ 7. The lighting concession is to be hold good for 41 years, 


reckoned from the day of the contract being signed by both 


- parties. After this time the entire installation, together with 


the material which, during this time, must be supplied gra- 
tuitously, becomes the property of the community. The 
ies tendering will state on what terms they are prepared 


parti 
-to hand over the entire installation to the community after 


the lapse of 16, and again of 26 years. 

8. Not all the street lamps will have to burn for the entire 
night. They will all burn only until 11 p.m. After this 
time only one-half will be in use. The community guarantees 
for the half number of the street lamps 2,500 hours of 


‘burning yearly for the other half which burn only till 


11’p.m. How and when the lighting is to begin in the 
evening and cease in the morning the community will deter- 
mine by taking into consideration the season of the year and 


-the phase of the moon. Each person tendering is to state 


also the price if the hours during which the street lamps must 
burn are increased at the wish of the community, or if addi- 
tional lamps have to be introduced. 

9. Each person tendering is bound to give a guarantee for 
the correct and safe working of the lighting installation, 
and must’indicate with what means he undertakes this, and 
what security he offers. 

10. The person tendering must state the price of lighting 
for national, municipal, and private consumption for glow 
lamps of 8 and 16 candle-power, as also for glow lamps. At 
the same time, it must be stated how the price is to be 
reduced if the number of the lamps is to be increased, and if 
the hours of burning are prolonged. 

11. The concessionary must be bound to supply the clec- 
tric current at all hours of the day and night, not merely for 
lighting, but for other purposes. 

12. The central station is to be installed not far from the 
place marked (O) in the plan near the railway station. The 
person tendering must state the manner of distribution. 

13. The tenderer must also show in what manner he will 
distribute the arc lamps in the strects of the first class, and 
what support he will use for glow lamps in the other streets. 
It must be remembered that two-storey houses (ground floor 
and first floor) predominate only in the first class streets, 
whilst in the lanes the houses have merely a ground floor. 

14. The person tendering must show in what manner he 
will ensure the quantity of the current for the maximum and 
the minimum consumption. 

15. The person tendering must furnish a plan of the 
central station and of all other buildings required. 

16. The limit of time for tenders is the 13th April, 
1591. Tenders may be written in the Serbian, French and 
German language, and must be addressed to the “ Munici- 
pality of the City Belgrade. Tender.” For further 
particulars, parties wishing to tender are referred to the 
magistracy of the City Belgrade. 

January 15th, 1891, 


LONDON COUNTY COUNCIL. 


Ar the last weekly meeting the Asylums Committee decided to 
make fwither use of electrical appliances at Colney Hatch Asylum. 
The Highways Committee reported as follows :— 


Subways. 


We have considered an application from the District Messenger 
and News Company for permission to run three small insulated copper 
wires through the subway in Northumberland Avenue, from the com- 
pany’s office at No. 4, Charing Cross to the Hotel Metropole. Wesce 
no objection to what is proposed; but we are of qpinion that the 
company should be asked to pay a small rent for the use of the 
subway for this purpose. We recommend that the District Messenger 
and News Company be allowed, during the pleasure cf the Council, 
to run three small’ wires from its office at No. 4, Charing Cross along 
the subway in Northumberland Avenue, upon condition that the 
positions in which the wires shall be placed in the subway shall be 
determined by the Council's chief engiucer; that the space occupied 
by them shall not exceed that which would be taken up by a 2-inch 
pipe ; that the work of placing them shall be carried out, and that 
any damage that may be done to the subway in the execution of 
the work shall be made good,.to the satisfaction of the Council's 
chief engineer, and at the cost of the Company ; and that the Company 
do agree to pay a rent of £1 a year in respect of the use of the 
subway during the time that the wires remain there. 

We have received a report from the chief engineer, stating that the 
Council’s subways in Commercial Road, Queen Victoria Street, 
Victoria Embankment, Northumberland Avenue, Charing Cross Road, 
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Shaftesbury Avenue, and Garrick Street, require to be cleansed. 
Acting under authority given to us by the Council, we have ordered 
this work, the cost of which is estimated at about £25, to be done by 
the Council’s general contractor. 


Notices under Electric Lighting Orders and Acts. 


We have considered a notice (registered No. 158), dated 2nd 
February, 1891, from the London Electric Supply Corporation, of 
integtion to lay mains in Whitcomb Street, Spur Street, and Leicester 
Square (one plan). It is intended to lay the mains in 3-inch cast- 
iron pipe, the main themselves being lead-covered concentric cables. 
We see no objection to what is proposed; and we recommend that 


’ the sanction of the council be given to the works referred to in the 


notice (registered No. 158), dated 2nd February, 1891, of the London 
Electric Supply Corporation, upon condition that the company do 
give two days’ notice to the council’s chief engineer before com- 
mencing the works in any thoroughfare ; that the mains be laid under 
the footways, and be kept 9 inches below the underside of the paving, 
wherever it is found practicable to do so; and that where the mains 
cross the carriageways they be kept at the same depth below the con- 
crete, or the road material, as the case may be. 

We have also considered a notice (registered No. 159), dated 9th 
February, 1891, from the Kensington and Knightsbridge Electric 
Lighting Company of a proposed extension of mains in Ennismore 
Gardens (1 plan). These works are of the ordinary character; and 
we recommend that the sanction of the council be given to the 
works referred to in the notice (registered No. 159), dated 9th 
February, 1891, of the Kensington and Knightsbridge Electric Light- 
ing Company. 


THE ELECTRIC TRANSMISSION OF POWER. 


Tue following tables, to which we refer in our other columns, are taken 
from Mr. Gisbert Kapp’ s Society of Arts Cantor lectures, the first of 
which was delivered last Monday :— 


TaBLE No. 1.—TRANSMISSION OF STORED PowER. 


Distance in miles attainable 
with 90 per cent. efficiency of 


Source of power. transmission over— 


Road. Tram. Rail. 


| | 

Coal and steam engine .. | 115 | 270 1,300 

Corn and horse ... ee ae 440 

Storage battery and electro-motor | 26 
| | 


No. 2.—TRANSMISSION PLANT FoR 5 HorsEe-PowEr. 


| Annual cost per horse power delivered, if the transmission is 


Distance of 
transmission | Direct. 
| | Overhead. Underground. 
| | £ £ 
1 | 361 22°8 33°6 
2 25°6 
3 39°1 28 60 
4 406 30°6 7A 
5 42°1 | 33 87 


TaBLE No. 3.—StoraGEe-Batrery Tram Caks. 


Philadelphia. 


Birming- Barking 
ham. Road. 


Small car. Large car. 


Weight of car (in tons) 2°500 3620 
tons) 1:360 “980 1:140 


» batteries (in tons)... 2-850 2400 1770 | 2-450 
, Passengers (in 3300 | 3600 | 2230 | 
Total rolling weight (in tons)... 1050 | 10°63 748 | 10°81 


Percentage cf load... | 315 34 30 33°2 
Number of cel soe 96 84 
Maximum current. ae 70 70 80 
Maximum, energy at “battery | . 

terminals (E.H.P.) .. oe 19 | 14 | 23 
Average energy at battery ter 

minals(E.H.P.) 6 | 48 54 
Maximum energy per 10 | 

rolling weight (E 187° -| 21:3 


Average ehergy per 10 t | 
rolling weight (E.H.P.) ... 5°65 6:42 4°95 


TaBLE No. 4.—Cost oF BarkKInG Roap INSTALLATION. 


Engine-shed and foundations ... 
Steam plant (two 40 horse-power undertype) .. 1,767 5 0 
Charging dynamos (two 50 ied soe .. 1,000 0 0 
Shafting and belting... wis 
Switch-board and instruments .. 30 0 O 
Car-shed and charging appliances 
Twelve sets of batteries (1,200 cells) .. 
Six cars, fitted :— 
Gearing ... £24 
Switches, cables .. 43 
Motor... 942.0 0 
£157 
Total £6,191:16 0 


TaBLE No. 5.—Runninc ExpenskEs, BARKING Roap TRAMWAY, 
100,844 Carn MILES PER ANNUM. 


Pence per 

£ s. d. | car mile. 
Wages at depét ... 677 6 0 1612 
Drivers... Jes 60114 1 1:432 
Fuel.. 433 19 9 1:033 
Oil, grease, acid... 64 10 0 153 

Depreciation and repairs— 

Steam plant, 5 percent. ... 88 7 3 213 
Shed, 24 percent. ... 5 5 3 012 
Shafting and belting, 24 per ‘cent. . 412 0 “O11 
Dynamos, 5 per cent. a 50 0 0 018 
Switches, cables, 5 per cent. ee 28 10 0 067 
Gearing, 50 per cent. wea 72 00 ‘171 
Batteries, 66 per cent. er nee 1,184 0 0 2°818 
Motors, 33 per cent. ... 180 0 0 “428 
. Total ... | 3,390 4 4 | 8068 


TABLE No. 6.—PowrrR DERIVED FROM A CENTRAL STATION. 


Cost of Board of Trade unit... -Pencel 2 3 4 5 6 7 8 
Cost of annual brake H.P. 


for 3,000 hours £12°9 23'3 33°5 43°9 64:5 75 85-4 


A GERMAN ELECTRIC LIGHTING AND 
POWER BILL. 


TuE development which has taken place in the application of elec- 
tricity to lighting, power and other purposes in Germany during the 
past few years, has induced the German Government to draft a 
measure to exercise a certain control over electric lighting stations, 
overhead and underground wires, installations, and factories where 
electrical apparatus is made. This electric lighting Bill has now been 
introduced in the Bundesrath. It comprises 15 paragraphs, of 
which the following are the principal regulations :— 

The erection and working of installations for the production, dis- 
tribution and application of the electric current for lighting, trans- 
mission of power and other purposes, are to be controlled by the 
police regulations, which the Bundesrath will issue. Electric con- 
ductors or cables, intended to be carried along, over, or under public 
streets and grounds, must be laid or put up in such a manner as not 
to interfere with existing electrical installations, or prevent the future 


‘use of the ground for the establishment of telegraphic, telephonic, or 


signal systems. The consent of the higher Administrative authorities 
must be obtained before any installations, necessitating the breaking 
open or disturbance of public thoroughfares, can be put up. For 
installations established before the promulgation of this law, per- 
mission is not required, provided that the owners forward, within six 
months, a description of their existing installations, together with 
explanatory drawings, to the higher Administrative authorities. 
Notices of intended installations must be forwarded to the Imperial 
Telegraph Administration, which is authorised, within a period of 
four weeks, to oppose the carrying out of the installation. The 
decision will depend upon the higher Administrative authorities, but 
an appeal may be made to the County Central Authority (Landes- 
Central-behorde). If, however, the Imperial Telegraph Administra- 
tion is interested in the installation, the complaint or appeal must be 
made to the Bundesrath, which, after hearing from the County Central 
Authority, will decide the matter. Should the objections not be 
proved, the opponents must bear the costs. Permission must be 
obtained before alterations in installations can be made. 

These regulations do not apply to installations erected on the pro- 
perty of railway administrations, or to those on the land belonging 
to the Imperial Telegraph Administration. Electrical installations in 
public exhibitions, &c., and in rooms or factories where explosives are 
manufactured, or where explosive gases may accumulate, must be 
examined by the local police authorities before being put into opera- 
tion. Contraventions of this regulation will be punished with a fine 
not exceeding £15, and the working of the installation may be sus- 
pended. The County Central Authorities are to determine which 
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authorities are to be regarded as the higher Administrative authorities. 
The Bill has been framed owing tothe great extent to which elec- 
tricity is now used for lighting and other technical purposes, and the 
Bill concerns generating stations, cables and conductors, installations, 
and electrotechnical works. The dangers connected with these installa- 
tions consist in the possibility of accidents taking place owing to human 
beings coming into contact with electrical apparatus, the danger of 
fire, the possible interruption in the public telegraphic and telephonic 
services through short circuits or induction, and the breaking of thick, 
tightly strained overhead conductors carried over streets and houses. 
In order to obviate these dangers, precautions must be taken that all 
electrical installations are carried out in the most efficient manner, so 
as to exclude the danger to life and loss by fire ; the conductors must 
be erected so that no interruption will occur in the supply, and so 
that they will not break. A ee was made that ail electrical 
installations should be placed in the category of those trades in- 
cluded in the Trade Regulation Acts, but it was found impracticable. 
The present measure has therefore been elaborated for the purpose of 
ocntrolling electrical installations, &c. 


FIRST ANNUAL REPORT OF THE ELECTRIC 
MUTUAL INSURANCE COMPANY, OF 
BOSTON, MASS.* 


[ABSTRACT. ] 


Asout the 1st of January, 1890, a Dm ewe was sent out setting 
forth the ——- and prospects of the Electric Mutual Insurance 
Company, and calling for pledges of insurance to secure incorporation 
and authority to begin business under Massachusetts law. Not less 
than $500,000 insurance, covering at least 200 separate risks, was 
required. More than double the required amount was pledged, and 
an organisation and incorporation was at once effected. The com- 

y issued its first = icies on the 15th of May. This report covers 

 aaeaa to close of business, December 31st, 1890—74 
mon 

By the treasurer’s report you have seen that the outstanding risks 
amount to the large sum of $2,897,587, the premium on which is 
$30,320.71—an average rate of about 14 per’cent. The average 
amount of policies is $9,055. The actual |cash\\assets,"after paying 
every dollar of taxes, expenses (including costs of organisation, 
equipment of office, &c.), and losses, amount to $18,907.04, a result, 
we believe, that is unprecedented in the formation of mutual fire in- 
surance com) 

Not a risk has been assumed {that has"not either been nally 
examined by a representative of the company, or the fullest detail 
and description submitted by the member insuring, in writing, upon 
blanks of the company provided for the p Not a risk is 
outstanding that has not been improved electrically (where im- 
provement was needed), nor that is seriously exposed or without good 
facilities for extinguishing fire. Nothing can better attest those facts 
than the statement that not a dollar of loss has occurred on any 
station insured. 

If the experience of the company during the first eight months 
continues to the end of the first year, we shall be able to pay back to 
members 50 per cent. of the premium paid for their policies, and add 
to our reserve besides. Your directors have confidence to feel that 
so soon as our volume of premiums shall have grown large enough to 
reduce the ratio of expense to that of the “ Factory Mutuals ” (about 
10 per cent. of premiums) dividends on profits can be made on ex- 
piring — equal to that paid by those companies, which averages 
nearly 75 per cent. 

We are — to ~ | that a most satisfactory arrangement for 
ex of business with several of the factory mutuals was con- 
cluded shortly after we began operations, and by which arrangement 
surplus insurance secured by this company, amounting to over one 
and one-half million dollars, has been placed with those companies at 
the same rates c d by this company. In return about eight 
hundred thousand do insurance on isolated manufacturing pro- 

rties fully provided with automatic sprinkler equipments, pumps, 

ose, &c., insured by them, has been placed with this company. 

We couldask no stronger endorsement of our methods and manage- 
ment, nor of the desirability of electrical risks, than that which is 
manifested by the ready alliance of those companies with us. Their 
record will seem marvellous to those not familiar with it. The first 
of those companies began over forty years ago, and there are now 
about twenty-five of them. They insure the large cotton, woollen, 
paper, metal and other manufacturing corporations in the Hastern 
and Middle States, and to considerable extent in the South and West. 
Their insurance aggregates over jive hundred million dollars annually, 
the cash premium averaging about one per cent. After the payment 
of losses and — the profits have enabled them to pay back to 
each policy holder an average of about seventy-five per cent. of the 
cash premium paid for the policy, so that the actual cost of insurance 
has been only one-quarter of one per cent., or less, annually. 

They have in the meantime reserved of their earnings from year to 
year funds ranging from $50,000 to $900,000 each, thus making the 
contingency of an assessment so remote as to hardly be a factor in 
their calculations. In order, however, that they may be in position 
to pay their losses even under wnprecedented and unexpected disaster, 
and to meet the claims of competitors “that they have no capital,” 
they have a“ contingent, or assessment liability,” which is limited to 


7 Presented to the Board of Directors, 20th January, 1891, by 8. E. 
president. 


five times the cash premium. Their loss-paying resources are, there- 
fore, about six times their annual premium receipts, as they have 
always at least one year’s premium in hand. It is perhaps needless 
to say that in their whole existence (dating back 40 years) they have 
never called upon the assessment obligations. 

Precisely the same plan was adopted in the formation of the 
Electric Mutual. 

Several fires have occurred in electric stations, but nearly all have 
been traceable to carelessness of construction or failure to provide 
any facilities for the extinguishing of fire, faults due wholly to the 
unusually rapid development of the industry. A more deliberate, 

ent, and extensive era of construction has set in, and the mis- 
takes and neglects of the past are not being repeated. 

Your board feels that you and those engaged in electrical development 
generally, will not fail to appreciate the good results that will follow, 
and the fire losses that may a avoided by the dissemination of practical 
and valuable ideas pertaining to safety, through the intelligent in- 
spection of its risks by an insurance association devoting itself 
especially to the electrical business. The excellent results obtained 
by the factory mutuals have been due to the avoidance of “normal 
hazard ” by their careful selection of risks, and intelligent inspection 
of the same, coupled with the interest that each insurer has in the 
welfare of the companies. 

There is surely no other industry whose best interests can be served 
to so great a degree by the absence of fire loss as can the electrical ; 
and therefore we feel confident of the wisdom shown in following the 
lead of those mutual companies whose plans we have adopted, and 
with which we are so agreeably working. 

The business written by the Electric Mutual thus far in January 
swells its premium income to thirty-four thousand dollars, with every 
indication that the month will show an increase over the preceding 
month, which has been the case with each month since we organised. 
Adding the normal increase of new business to the renewals after one 

ear shall have been sed, there is good reason to anticipate not 
ess than one eesstieal Ghononnd dollars premium income during our 
second year. 


PARLIAMENTARY NOTES. 


Sourn KENsINGTON AND PappineTon SuBway 


On the order for the second reading of this Bill, a 

Mr. Baumann protested against the haste with which it was being 
pressed forward. Time had not been given to ascertain the opinion 
of the metropolitan members or the community generally. The 
proposed railway would interfere with the beauty of Kensington 
Gardens. 

Mr. Wuirmore did not;think the beauty of the gardens would be 
interfered with, as the railway would pass underground. If further 
enquiry should prove that any damage was likely to accrue to Ken- 
sington Gardens, he would certainly vote against the third reading. 
Meanwhile he thought the Bill, which would facilitate communi- 
cation between Chelsea and South Kensington, should be allowed to 

roceed. 
, Mr. Courtney considered that the action of the promoters had 
been in accordance with the Standing Orders and with precedent. 
The Bill was then read a second time. 

Mr. T. H. Bonron rose to move “ That it be an instruction to the 
committee, to whom the South Kensington and Paddington Subway 
Bill is committed, that they consider the propriety of inserting clauses 
in the Bill requiring payment to the local authority of a royalty or a 
share of the earnings of the subway, after fair interest on capital and 
working expenses have been provided for, as compensation for the 
right to tunnel under the public streets.” He said he had intended 
to raise this question on the Central London Railway, and had put 
down a permissive instruction, but it was thought to be more in order 
that the instruction should be a mandatory one, and he therefore 
moved it in this Bill. The same question was raised by both Bills, 
and by a third that had yet to come before the House ; and how many 
more there might soon be it was impossible to conjecture. The City 
and Stockwell Tunnel Railway was an engineering success and a 
financial success, and that would give the investing public confidence 
in other schemes. The promoters of this Bill tunnelled under the 
public streets, and they sought to do so without paying compensation 
to anyone, and this particular tunnel was near the surface of the road 
compared with the City and Stockwell tunnel. The public had a 
right to some compensation for the use of the subsoil under the 
public streets. 

Mr. Courrnsy said that the instruction proposed by the hon. 
member for North St. Pancras was open to the objection that it 
ordered the committee to do without the order being given. More- 
over, if the instruction were carried it would be a presumption that 
this particular method of dealing with the question was approved by 
the majority of the House. He was not saying for a moment that in 
the future it might not be desirable to take some step in these matters 
in the interests of localities; but there were many different forms in 
which the interests of a locality might be protected—for instance, 
by a fixed rent or by the insertion of a clause enabling the locality 
after a certain time to acquire the undertaking. But it was to his 
mind extremely doubtful whether it was desirable that the commu- 
nity should raise a revenue out of these undertakings. On the con- 
trary, everything should be done that would enable the promoters to 
work their undertaking at as cheap a charge_as possible to the public. 
He strongly recommended the hon. member for North St. Pancras to 
withdraw his motion. 
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After further discussion, 

The motion was by leave withdrawn. 

Tue’ Parent OFFICE. 

Tn answer to Mr. Leng, 

Sir M. Hicxs-Bracu said: The abri ent of specifications in the 
Patent Office is a work which was only commenced within a com- 
paratively recent period, but it is being now pushed forward as 
speedily as possible, and I estimate that during the financial year 
ended March 31st, 16,000 specifications will have been abridged, and 
that approximately the same rate of s will be maintained 
until the arrears are overtaken. Abridgments of only three classes 
are out of print, and Iam not aware of any demand for a 
reprint of these. I may inform the house that the abridgments for 
the subjects of electricity, acids, alkalis, oxides, and salts, and 
benzine and carbon derivatives have been published up to 1876; and 
as regards the period between 1877 and 1883, the bulk of them have 
been made, and are now in course of printing. The subject matter 
index for 1856 to 1883 is out of print, but it has been widely dis- 
tributed. For the future its mes will be taken by indexes to 
abridgment classes. 


ELECTRICAL STANDARDISING, TESTING, 
AND TRAINING INSTITUTION. 


THE new central establishment of this institution was 
pleasantly inaugurated on Monday last by a conversazione, to 
which some hundreds of visitors were welcomed by the 
founder, Mr. Robert Hammond, and Mrs. Hammond. The 
entertainment provided for the guests included vocal and in- 
strumental music and an interesting display of electrical 
machinery, instruments and fittings. One of the most in- 
teresting exhibits was Mr. Langdon-Davies’s system of tele- 
graphy, and the numerous instruments designed by him for 
use in connection with it, included under the name of the 
phonopore. Message forms were provided enabling visitors 
to test this system of multiplex telegraphy. In another 
room a collection of G.P.O. ae apparatus was shown 
in operation. A third room was allotted to an exhibition of 
electrical appliances as used on Her Majesty’s ships, in- 
cluding Willis’s engine-room telegraph, Willis’s steering 
telegraph, Spratt’s s and direction indicator, Grenville’s 
electric log, and other instruments lent by Messrs. Elliott 
Brothers. The General Electric Company contributed a 


good display of miscellaneous electric light fittings, signalling ~ 


apparatus, and medical batteries. 

n addition to these special objects of interest, the rooms 
of the institution are well equipped with every requirement, 
and from the basement upward contains many things worth 
inspection and study. As its title indicates, the object of 
the institution is three-fold. As a central establishment for 
testing and standardising electrical instruments, it aims at 
meeting the ne of manufacturers and of engineers 
of central supply stations who feel the want of uniformity 
amongst the instrument of different makers. Competent 
inspectors will also be sent out, when required, to conduct 
tests in any part of the country. At the central establish- 
ment there is a perfect set of standardising and testing in- 
struments to deal with the work referred to, and a competent 
staff to undertake any work of this nature. Clearly an 
institution carrying on operations of this kind affords an 
excellent foundation upon to build a training establish- 
ment for electrical engineers. This department of the in- 
stitution is practically a revival of the old Hammond 
College ; Mr. Hugh Erat Harrison, B.Sc., London, who was 
the principal of that college, fills the same position in the 
new training institution. It is intended by affiliation with 
the principal electric supply companies and with firms of 
manufacturing electrical engineers of good standing to 
afford the students the great advantage of being in con- 
stant touch with the practical business of the generation and 
distribution of electricity by visits to the works of the 
affiliated companies. 

It will be seen from the work which the Institution takes 
up, embracing as it does every branch of standardising, 
testing, and electrical science generally, as well as the training 
of electrical engineers, that any pupil entering the Institution 
will have unusual advantages of Ccesaiink thoroughly con- 
versant with all the branches of knowledge and practice that 
are necessary to enable him to obtain a good position with 
the various electricity supply companies that are in existence. 
The founders hope to be aie to afford students opportunities 


far beyond those offered in the ordinary college workshop, 
inasmuch as the Institution makes arrangements under 
which, during the last portion of a student’s career, he may 
enter the affiliated works of one of the leading electricity 
supply stations, or of one of the manufacturing electrical 
engineers, where he has a thorough opportunity of seeing in 
a work all the theory and the knowledge which he 
obtained at the Institution. 


REVIEWS. 


Dictionnaire d’Electricité et de Magnetisme. By JULIEN 
LEFEVRE. Troisiéme Fasicule ( 513 to 768). Paris: 
J. B. Bailliére et Fils, 19, Rue Hautefeuille. 


This volume commences with the conclusion of the section 
on “ Magnetometers,” and concludes with a portion of a 
section on “The Electric Telegraph.” Under the heading 
“ Microphone,” we have descriptions of several forms of 
complete telephones, though the latter subject is to be further 
treated under that heading. “Montage” is devoted to 
methods of joining up electric lamps, a somewhat general 
title, in fact, there are indications as the work proceeds that 
matter which might better have been brought into previous 
sections, has been separated for no apparent reason, this is, 
however, perhaps unavoidable in a work of the character. 
“ Phonopore,” we observe, is stated to be “a system devised 
by Mr. Langdon Davies for simultaneous telegraphy and tele- 
phony, and which is composed of two insulated parallel wires 
rolled together,” a description which does not convey the 
slightest notion of what the system is, in fact, it is a most 
absurd statement. The section on “ Batteries” is —- 
one of the most satisfactory, being very full yet concise. T 
illustrations in all cases are good and snfficient. 


Bibliotheca Polytechnica. Directory of Technical Laterature. 
Edited by Fritz von SzczepanskI. London : Sampson 
Low, Marston, Searle and Rivington, Fetter Lane, Fleet 
Street. 

This book is a classified catalogue of all books, annuals, 
and journals published in England, America, France, and 
Germany. Although the book has something to recom- 
mend it, there is much which calls for comment. Being 
originally published in German the headings are alphabeti- 
cally arranged in that language, the consequence being that 
it is a directory in which the English headings have no 
arrangement at all, and it becomes almost a hopeless task to 
find any particular subject required. Many well-known books, 
we notice, are conspicuous by their absence. Altogether, 
as an English work, the book is of no great importance. 


Journat of the Institution of Electrical Engineers. No. 90. 
London: E. & F, N. Spon, 125, Strand. 


The principal contents of this number are as follows :— 
“ Notes on the Chemistry of Secondary Cells,” by Prof. W. 
E. Ayrton, C. G. Lamb, and E. W. Lamb ; discussions on 
the above paper, and on that by the same authors “ On the 
Efficiency of Secondary Cells,” read at the Edinburgh 
meeting. 
A Pocket-Book of Electrical Rules and Tables. By J. Munro 

and A. Jamieson. Seventh Edition, revised and enlarged. 

London : Charles Griffin & Co., 12, Exeter Street, Strand. 


This last edition of this excellent pocket-book contains 
many additions, including an article on telephony, by 
J. D. Miller, of the National Telephone Company, Dundee, 
and full Board of Trade regulations for electric lighting 
supply for towns. 


The Patentees’ Guide. By H. F. Boveuron. London : 
Simpkin, Marshall, Hamilton, Kent & Co., Limited, 
4, Stationers’ Hall Court. 

This book is undoubtedly a very full and complete guide, 
and as such may be strongly recommended. The author 
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has, however, a peculiar style of his own, which breaks out 
now and then into absurd rhapsodical utterances which are 
utterly out of place in a book of the kind. 


Anleitung zum Bau elektrischer Haustelegraphen Telephon 
und Blitzableiter Anlagen. Herausgegeben von der 
ACTIENGESELLSCHAFT Mix & GeneEst. Berlin: Hor. 
Verlagsbuchhandlung, Gebr. Radetski. 


The call for a second edition of this book within two 
months is a good proof of its value. The work is un- 
doubtedly a good one, being very descriptive in detail and 
very well illustrated. Every description of electric bell 
fittings are fully described ; light line construction, batteries 
telephones, testing, &c., are also exceedingly well dealt with. 
Altogether the book creates a most favourable impression. 


THE ELMORE COMPANIES. 


SEVERAL correspondents having written to the Financial 
News enquiring the cause of the sudden drop in the Elmore 
shares, the editor thought it desirable to ascertain the facts 
of the case, and set them forth in a leading article in its 
issue of Wednesday. It appears that rumours were in circu- 
lation to the effect that “ insiders” were selling, which (with 
an important exception) is not the case. The Financial News, 
however, thought the occasion a suitable one for saying a few 
words in regard to the present position of the companies on 
the authority of those who are acquainted with the whole of 
the facts. With such an origin, it may be anticipated that 
the information conveyed is of a very indefinite character, 
and most of it has already been criticised in our columns. 
The facts are few, and not re-assuring. The good prospects 
are dependent on the correctness of “ claims,” the materiali- 
sation of “if’s,” and the importance to be attached to the 
professions of confidence of “the Elmore people.” We regret 
to learn that “the gentlemen—members of the Elmore 
family—who for some time were in charge of the under- 
taking, were possibly lacking in experience, and may have 
spent somewhat too much time in laboratory experiments ; 
but” it is satisfactory to know that “a new and practical 
manager has recently been appointed, and is giving close 
attention to the various details. 

It is to be presumed that the lack of experience is retro- 
spective, and, as we showed in an early article, the prosperous 
figures of the prospectuses were based on the estimates of the 
Elmore family. As a result of its enquiries the Financial 
News says :—“ We are not concerned to recommend anyone 
to buy : we certainly would not take the responsibility of ad- 
vising holders to sell.” We are only concerned that the 
public should not be misled, and we take the responsibility 
of saying that there are some misleading features in their 
article. For example : “The wireworks, when completed, 
will produce about 100 tons of wire a week, and orders have 
already been secured for a year in advance from a Birming- 
ham syndicate.” 

The information at our disposal hitherto has been that the 
output for 1891 was contracted for by an important group 
of wire drawers. Is the “ year in advance” the same as the 
“ output for 1891,” and the “ Birmingham syndicate” the 
same as the “important group?” If so, the “when com- 
pleted ” has an important bearing on the value of the infor- 
mation. Again, “a word as to the merits of the process 
itself. Although this has been somewhat severely handled 
in certain quarters, it cannot be gainsaid that orders are 
flowing into the works at Leeds much faster than they can 
be executed.” 

If orders are flowing in and are being executed at profitable 
rates, we think it is much to be regretted that the Elmore 
Company has permitted the fact to be so little known. 

Our technical contemporaries and ourselves have stated 
that the material is not yet on the market. We have not 
been corrected, and it seems to us the Financial News 
conveys by implication corroboration of the statement, when 
it says :—* It is, we understand, the intention of the directors 
to shortly submit your of their tubing to the Board of 
Trade, Admiralty, and Lloyd’s, for testing purposes.” 

We fear that the Financial News article will not allay the 


anxiety of those who are financially interested, and it would 
be much better if “ those who are acquainted with the whole 
of the facts” would convey some definite information of 
actual commercial work done than harp upon the old string 
of prospective sales of patent rights. 


NOTES. 


Electric Lighting at Bath,—Prof. Forbes, who was 
engaged by the Bath Council to make a minute investi- 
gation of the system of electric lighting in that city, 
went over the whole of the electrical area in company 
with several members of the council, the city surveyor, 
and Mr. Olsson, Mr. Massingham’s chief engineer. he 
Professor also inspected the works, tested the underground 
mains, and examined the whole of the machinery in Dor- 
chester Street. He will make a detailed report which is 
awaited with considerable interest. In order to provide for 
the increase in private lighting with electricity, Mr. Massing- 
ham is having a considerable addition made to the plant at 
the works. Two new boilers of 150 horse-power each, and 
two more engines of similar capacity are being tested. These 
are to drive two additional Mordey-Victoria alternators which 
will generate sufficient electricity to supply 4,000 more 
incandescent lamps. 


The Exeter Town Council and the Electric Lighting 
Company,—aAt a meeting of the Exeter Town Council last 
week it was announced that proposals had been made and 
considered by individual nell of the council, and others 
interested in the matter, with a view of seeing if any arrange- 
ment could be come to in the matter of the difference 
between the electric lighting company and the council. It 
was then proposed :—“ That the letter of the solicitor to the 
electric lighting company, sent to the council on the 9th 
December last, be referred to the Parliamentary Committee 
for consideration and report, with power to confer with the 
directors of the electric lighting company generally.” The 
seconder of the resolution observed that if there was any 
modus vivendi by which they could come to an amicable 
arrangement he hoped it would be adopted. The resolution 


was then agreed to. 


A Tender accepted for Dublin,—After many adjourn- 
ments on the subject of electric lighting, a decision was 
arrived at last week. Three tenders were before the com- 
mittee—the Electrical Engineering Company, £29,338, the 
Irish House-to-House Company, £27,000, and J. E. H. 
Gordon & Co., £38,500. A letter was read from the secre- 
tary of the Electrical Engineering Company to the effect that 
that company had now entered into an agreement with the 
Irish House-to-House Company that they should jointly 
carry out the work tendered for at the price stated in the 
tender of the Electrical Engineering Company. After some 
discussion the tender of the House-to-House Company was 
withdrawn. A division was taken on the tender of Messrs. 
Gordon & Co., and 10 voted for and 24 against it. Ona 
further vote it was decided by a majority of 15 to recommend 
the council to accept the tender of the Electrical Engineer- 
ing Company. 


Electric Light in Bristol,—The application of the rate- 

yers of Stokes Croft, North Street and Broadmead to be 
included in the area of installation, has been backed up by a 
long list of tradesmen, who have expressed their willingness 
to take the electric light as soon as the Electric Lighting 
Committee are in a position to supply it; and though the 
committee cannot see their way to depart from the area 
agreed upon for the first installation, they will recommend an 
extension in the direction of Stokes Croft at the earliest 
opportunity, so that in all probability the electric light will 
be seen in that district within six months of its appearance 
in the centre of the city. 
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f. Electric Light in Sunderland.—At a special meeting 
of the Sunderland Council held on Monday last, it was 
resolved to apply to the Board of Trade for a provisional 
order under the Acts of 1882 and 1888, for the supplying of 
electricity within the borough. 


Electric Lighting of Birmingham Town Hall.— 
The Lighting Committee of the Birmingham Town Council 
has recommended that while the use of gas in the Town Hall 
should be retained, provision should be made for a proper 
installation of the electric light. The cost is estimated at 
£1,200. 


The Institution of Electrical Engineers.—The annual 
general meeting of the students of the Institution was held 
on Friday last at the offices of the Institution, when the fol- 
lowing gentlemen were elected to serve on the committee : 
Messrs. F. A. Jones, J. H. Garret, P. Matthews, — Locke, 
H. B. Little, H. C. Haycroft, and A. G. Seaman, Hon. Sec. 


The Electric Light in Theatres.—An Exchange Com- 
pany’s telegram from Paris, says :—At Lyons last night 
(Tuesday) panics were caused by the overheating of the elec- 
tric apparatus in the Grand Théatre and the Théatres des 
Celestini simultaneously. Happily the actors remained on 
the stage, and the spectators returned to their places. 


Glasgow and Electric Lighting.—At the last meeting 
of the Glasgow Town Council it was mentioned that the 
Watching and Lighting Committee had directed the 
Inspector of Lighting to make inquiry as to the towns in 
which the electric light was used, and to report. He ex- 
plained that they were not desirous of doing anything which 
would interfere with the interests of the Gas Committee. 
All that was wanted was to learn what was being done else- 
where as to the lighting of streets with electricity, par- 
ticularly in England. If it were found that the streets could 
be more efficiently lighted by electricity than by gas, the Gas 
Committee would not stand in the way. The committee 
would be glad to get all the information they could. 


More Newspaper Science,—It ill becomes a journal 
rejoicing in the name of the Daily Telegraph to make merry, 
or attempt to make merry, at the expense of electrical 
science. In Tuesday’s issue we read that “Electricity as a 
‘mothers’ help’ is the /atest invention from across the 
Atlantic,” and a whole column is devoted in a leading article 
to much banter, suggested by a so-called invention by a Mrs. 
Mary Lovell, which consists in lighting the ‘kitchen fire by 
pressing a button in her bed-room. Of course, the article 
in the Telegraph is not to be taken au_ serieuz, 
but it is just as well when one makes a joke 
to guard against betraying crass ignorance of the 
subject with which one deals. To interpose a piece of 
platinum wire in a circuit in order to induce heat and con- 
sequent flame is one of the most elementary experiments in 
electricity, and one which we have probably all made when 
we were boys, it is, therefore, somewhat amusing to hear our 
contemporary describing it as the “latest invention from 
across the Atlantic.” But in dealing with the merits and 
demerits of the “mother’s help” still further amusing want 
of knowledge is pralpe’, por The invention is put forward as 
dispensing with the aid of servants, yet the “domestic down 
below” is represented as “completing the circuit” in 
blissful ignorance of the function of the button in the room 
above. We can imagine the “ bachelor in chambers ” or the 
lady “devoid of a servant,” getting up first to clean out the 
grate and lay the fire, and then going back to the bedroom 
to light it by pressing the button, but what strikes us as 
being most extraordinary is that the Daily Telegraph should 
devote a leading article to the publication of such twaddle. 
The editor must have been very short of matter to pay such 
poor compliment to his readers. 


Electric Lighting at the General Post Office —With 
reference to our article in our issue of; January 30th, we 
omitted to mention that a large portion of the leads were 
manufactured and supplied by Messrs. Walter T. Glover and 
Co., of Manchester. 


The Royal Society.—Last night the following paper 
was down for reading by Lord Rayleigh, Sec., R.S. “On 
the Sensitiveness of the Bridge Method in its Application to 
Periodic Currents.” 


Electrical Welding of Shells.—Experiments and tests 
which have for 18 months been in process in the line of 
shell welding by the United States Government, have resulted 
in something of a practical nature. The Government has 
entered into an arrangement with the Thomson Electric 
Welding Company, of Lynn, Mass., to furnish a large 
quantity of their supplies. It is the intention of thejweld- 
ing —— form a special company for the sole object 
of making these shells, They will at once erect a factory. 


“New Era” Pendulum Movement,—The International 
Electric Company have succeeded in producing what. must 
be considered the perfection of a Bat a movement for 
electric bell indicators. It is simple, the framework con- 
sisting of only one piece of stamped metal, the two sides pro- 
viding at their extremities bearers for the knife-edge of the 
pendulum. Within the sides is fixed in the usual way the 
electro-magnet completing the apparatus. Consisting of these 
two parts only, namely, electro-magnet and pendulum, no 
adjustment is required, the parts cannot get out of order, and 
the combination forms a thoroughly reliable pendulum move- 
ment which can be produced at a very moderate cost. 


Laxton’s Builder's Price Book, 1891.—The prices 
given in the new edition of this old-established price book 
appears to be very nearly the same as last year. This would 
appear to indicate that prices for electrical machinery and 
work has settled down into something like a settled average. 
The information given is practical and generally correct, with 
the exception, perhaps, of the following: “ Already the cost 
of the incandescent lamps promises to be much reduced in 
consequence of the decision against the Edison-Swan Com- 
pany as to its patents, other manufacturers having entered 
the field.” This is a promise stil] unperformed, unfortu- 
nately. 

Telegraph Battalion Royal Engineers.—The non- 
commissioned officers of the 2nd division of this battalion 
held their annual dinner at the Guildhall Tavern on the 13th 
instant. 


The Printer’s Devil Again !—A correspondent wants 
to know whether Electricity is not edited by Mrs. Rams- 
bottom, and he points to the following items in the last 
number of that journal in support of his theory. In speak- 
ing of the London and Paris telephone, the editor says, “the 
cold whether and consequent thaw have somewhat retarded 
the laying,” &c. “The immersion of the submarine cable 
will only be a question of hours, and the soldering of the 
submarine and subterraneous sections will occupy an equally 
short time.” Further, in referring to the telephone at Tam- 
worth, the meeting of the Warterworks Committee is 
heralded. In an obituary notice of poor Reynier, he is 
credited with electro-plating arc lamp cartoons ; and in a 
description of the wares of the General Electric Company readers 
are led to believe that, in addition to Leclanché elements, the 
company also supplies chromic acid coils. Several other 
mistakes are pointed out, but our correspondent must rest 
content with the list given above. 


City and South London Railway Bill.—Lord Cal- 
thorpe has petitioned Parliament to be heard against this 
Bill when it comes before a Committee of the House of Com- 
mons a few weeks hence, - 
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The Electro-Harmonic ‘Society, — At next Friday’s 
Concert the vocal element will be strong, and a novelty in 
instrumental music will be the clarionet solos of Miss 
Frances Thomas, of whose playing we have heard most 
favourable opinions. Particulars of the programme can be 
seen on page 12 of our supplement. 


The Electro-Deposition of Copper.—Mr. Falero, in 
his letter which we publish to-day, compares the production 
of the Hamburg copper refinery with others ; and here, 
again, we have proof positive of the accuracy of our com- 
ments on the Elmore process, and the absurdity of the 
figures given by Mr. Stepney Rawson and several other so- 
called experts. The time is fast approaching when the value 
of the reports made by these ps will be appreciated 
at their proper worth, and it will then be interesting to learn 
what method of reasoning they will adopt to explain away 
their miscalculations. 


Fire at the New York Post Office.—A fire broke out 
last Saturday in the basement of the chief New York post 
office. The staff were busily engaged in sorting the mails from 
the Celtic, when the electric lights suddenly went out, leaving 
the whole of the rooms and offices in complete darkness. 
The fire was promptly subdued and no letters were injured, 
although thousands will be delayed. A considerable number 
of bags of newspapers were, however, burned, and another 
portion of the newspaper mails was damaged by water. The 
cause of the fire is believed to be a defect in the electric 
apparatus. 


Legal.—Lovering v. the City of London and 
Southwark Subway Company.—lIn this action plaintiff 
sought to recover £3,083 11s. 5d., being the amount of an 
award (with costs and interest) given by Mr. Roland 
Vaughan Williams—now Mr. Justice Vaughan Williams— 
in March, 1890, for compensation to the plaintiff under the 
Lands Clauses Consolidation Act, for damage sustained by 
her in respect of some houses in King William Street by 
reason of the execution of the defendants’ undertaking. It 
was admitted by the plaintiff that the premises had been 
sub-let at a rack-rent for the full term—less in one case 
three days, and in the other case fourteen days—and defen- 
dants’ counsel contended that the description -of the plaintiff 
as “in possession” was, therefore, absolutely erroneous. 
The learned Judge held that this objection was fatal, and 
gave judgment for defendants, with costs. 


Change of Address.—Messrs. Montague J. Scott & Co., 
electrical engineers and contractors, have removed from 100, 
Jermyn Street, to 134, Regent Street. 


Private Bill Legislation.—Among other private Bills 
which the Examiners on Standing Orders had before them at 
their sitting on Monday last was that providing for the ex- 
tension of the Electric Railway at Islington. Several peti- 
tions have been lodged against it, amongst them being those 
of the Metropolitan Railway Company, the Dean and 
Chapter of St. Paul’s, and the Governor and Bank of 
England. 


- Electric Traction in Guernsey.—A financial contem- 
porary says :—“ An important step is about to be taken by 
the Guernsey Railway Company, Limited, who have decided 
to substitute electric tramcars for the present steam cars on 
their line, which is nearly three miles long. The railway 
was constructed by the Guernsey Steam Tramway Company 
in 1879, and worked by them until 1888, when the service 
was discontinued owing to the severe competition of the 
omnibuses. The present company acquired the tramway 
shortly afterwards, and have since been seeking a cheaper 
method of traction, which they believe to have found in a 
direct system of electric traction. The Local Government 
ae given permission for the erection of overhead 


A Remarkable Telegraph Line Constructor.—Canadian 
mail news reports the death, at Quebec, of Mr. Lemieuse, 
construction foreman of the Great North-Western Tele- 
graph Company, who was remarkable for size and 
strength. He would place a 40-foot telegraph pole on his 
shoulder, walk with it some distance, and plant it in position 
with perfect ease, a feat not always successfully accomplished 
by eight ordinary men. He was only 34 years of age. The 
wonder is not so much that this telegraphic Hercules died at 
an early age, but that he should have lived to tell the tale 
after his first essay with a 40-foot pole. 


Electrical Standards.—The new Electrical Department 
of the Board of Trade —_— to be quietly and unosten- 
tatiously getting into working order ; a good set of apparatus 
has been got together, and we may soon hope to hear that re- 
liable work is being done. The testing of the accuracy of volt 
and ampére meters is comparatively a simple operation, but the 
testing of insulated cables as regards their power of resisting 
high pressures is a more difficult matter, and probably con- 
siderable difference of opinion will exist as to the value of 
such tests. The advising committee is an influential one, 
but it seems to lack the practical element somewhat ; for in- 
stance, we have no one who has had the lengthened expe- 
rience of testing insulated wire such as is gained in cable 
factories. The resolutions to be submitted to the committee 
on the 20th, and which we printed last week, are clearly put, 
with the exception of No. 10, which is rather obscure, as the 
meaning of “time average ” is by no means evident. 


Supply Stations using Ferranti Plant.—The follow- 
ing is a list of some of the supply stations equipped with 
Ferranti plant :—Grosvenor Gallery Station, London.—This 
station was equipped with two alternators, and had as 
many as 35,000 lamps wired to the mains; the demand 
was such that the machines were frequently running 
for several hours at 50 per cent. more than their 
stated maximum output. Deptford Station is connected 
by four Ferranti concentric mains to various distri- 
buting stations which are now being completed in London. 
The capacity of the plant now erected at Deptford is 90,000 
lamps, and this capacity is being increased by the building of 
two 200,000-light machines. Rochester has a small station 
with a capacity of 3,000 lamps, which will shortly be ex- 
tended ; Glasgow Station has two alternators with a capacity 
of 6,000 lamps; La Plata Station, Argentine, has three 
alternators with a capacity of 9,000 lamps ; Rosario Station, 
Argentine, has two alternators with a capacity of 6,000 
lamps ; Barcelona Station, Spain, has two alternators with a 
capacity of 6,000 lamps ; Municipal Station, Paris, has three 
alternators with a capacity of 9,000 lamps ; Plaza de Toros, 
Paris, has one alternator with a capacity of 3,000 lamps ; 
Nancy has three alternators with a capacity of 9,000 lamps ; 
Havre has two alternators with a capacity of 12,000 lamps ; 
Melun has two alternators with a capacity of 6,000 lamps ; 
Troyes has two alternators with a capacity of 6,000 lamps ; 
Nimes has two alternators with a capacity of 6,000 lamps ; 
Dijon has one alternator with a capacity of 3,000 lamps ; 
Sens has one alternator with a capacity of 3,000 lamps ; 
St. Ceré has one alternator with a capacity of 600 lamps. It 
may be pointed out that, while such is the confidence in the 
Ferranti alternators that a few of the smaller stations are 
running with single machines, é.¢., without reserve plant, 
their extension is either in hand or in contemplation. 


The Law Relating to Overhead Wires.—We have 
been asked if a local board or vestry can legally prevent 
electric light wires crossing public streets. In the case of a 
company which is preparing to supply electricity under a 
provisional order or licence, the consent of the local autho- 
rity (in London the County Council) is absolutely necessary. 
Where, however, it is intended to supply electricity privately 
and without statutory powers, permission from the vestry to 
erect lines is not necessary, but they must be suspended in 
strict accordance with the Board of Trade rules, and it may 
also be open at any time for a private inhabitant to indict 
the owners for nuisance 
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Manchester Town Hall.—The lighting of this magnifi- 
cent building by electricity has been pro , and the matter 
is under consideration, and a report will shortly be presented 
to the Town Council. In the scheme of electric lighting for 
a certain district in the City, the Town Hall did not come 
within tlie area proposed. It is probable that the lighting 
of the building will be an independent one. 


The Fire at Cardiff.—The local press has been flooded 
with correspondence on the cause of the fire at Lord Bute’s 
ball. Many who were present and many who were not pre- 
sent accuse the electric light of causing the mischief. 
The installers of the light, Messrs. J. B. Saunders, 
address the following to us :—“The fire was not caused 
by electricity. The machine was run for fully ten 
minutes after the fire was first discovered without showing 
the slightest sign of anything being wrong with the 
circuit. Two most successful runs were made on Monday 
and Tuesday, the latter being from 3.45 p.m. to 9.30 p.m. 
The light was all that could be desired, but for some reason, 
quite unknown to us, a large number of gas jets were turned 
on full prior to the banquet commencing. These were 
surrounded on all sides by paper festoons, evergreens, &c., 
and we have-not the slightest doubt that the fire was caused 
by the gas, the heat being intense. Of course, it is very 
convenient to those who had the decoration of the hall in 
hand to make the electric light the scapegoat, but all practical 
men will at once understand the matter.” 

A daily contemporary says:—“It having been sug- 
gested that the fire at the Marquis of Bute’s recent mayoral 
banquet might be due to gas, and not to the electric 
light, Mr. W. H. Massey, of Twyford, engineer in the 
Queen’s Household, was asked to report upon the matter. 
He finds that there was no gas-burner within 15 feet 
of the point where the fire broke out, and that the acci- 
dent was undoubtedly caused by electricity. One of the 
electric collar-holders became overheated by an arc at the 
inside terminals, and this set fire to the tissue paper decora- 
tions which improperly surrounded the fittings. The roof 
of the drill-hall in which the banquet was held has been 
slightly scorched in places, but the building itself has sus- 
tained no damage, although some valuable family paintings 
were destroyed.” As this is diametrically opposed to the 
statement made by the contractors for the light, Messrs. 
oe will probably be disposed to challenge this view of 
the matter. 


The Supply from Deptford.—The supply of electric 
current to a few customers in London was re-commenced by 
the London Electric Supply Corporation on Monday last from 
the Deptford generating station. The current is now sup- 
ani at a pressure of 10,000 volts on the trunk mains from 

ptford to the Grosvenor sub-station in London, at which 
place it is transformed down and distributed by underground 
mains at a pressure of 100 volts. Previous to the re-com- 
mencement of supply the trunk mains and sub-station trans- 
formers at present in use were tested to 18,000 volts, and the 
working pressure of 10,000 volts was frequently applied for 
considerable periods of time previous to the commencement 
of supply. This is considerably higher than any pressure 


_ ever previously kept up. 


A Puzzle,—Mr. Frank B. Lea writes to us as follows :— 
“T recently came across an interesting little puzzle in elec- 
tric light work which may serve to exercise the brains of 
students, while presenting no great difficulty to the practical 
man. In the basement of a large house—lined with white 
glazed bricks and not foo dry—is a pendant light with china 
ceiling rose, separate cut-out, and switch in the casing up the 
wall close at hand. If the lamp be removed from the lam 
holder some time previously to the observation, and then 
wend, it at once eat with apparently full pressure (100 
volts), the switch all the time being ‘off? This glow, how- 
ever, only lasts for a few seconds, gradually dying down to 
nothing. When the switch is turned on with the lamp in 
ition, the glow is perfectly normal and continuous. 
blem ; Find the seat of E.M.¥.” 


Overhead Wires.—Overhead wires are at present both an 
eyesore and a danger in the streets of London, and the 
public will commend the County Council for striving to 
abolish them. Only telephone wires, however, can be in- 
terfered with, those of the telegraph being under the control 
of the Postmaster-General. By their Bill now before the 
House of Commons the council seek powers to construct 
subways in the leading thoroughfares and compel the 
telephone companies to hide their wires underground. 
Mr. Blundell Maple thinks this is going too far ; and he 
suggests that both convenience and safety would be met if 
wires, when crossing a street, were so erected that even if 
they snapped assunder they could not reach passers-by. 


CITY NOTES. 


‘Woodhouse and Rawson United, Limited. 

Tue directors, in accordance with powers conferred upon them at the 
general meeting of the 9th of January last, invite applications for 
the balance of the share capital, namely—20,000 ordinary shares of 
£5 each, 10,000 preference shares of £5 each, and £100,000 54 per 
cent. 1891 debenture stock. The prices of issue will be, for the 
ordinary shares, 5s. per share premium, and for the preference shares 
and debenture stock, par. 

As stated by the chairman at the jgeneral meeting of shareholders, 
the objects of the issue are to provide capital for the constantly 
increasing business of the company, and to carry out various addi- 
tional proposals, including a contract for the lighting of a portion of 
the city of Paris, and further to enable the directors to pay off the 
balance of the £75,000 deposited with the company, which they can 
now do on advantageous terms. 

Anyone reading the prospectus containing the above, and without 
previous knowledge of the company, will probably consider there- 
from that the company must be one of the finest companies ever 
floated, especially seeing that 15 per cent. per annum has been paid 
on the ordinary shares for the last three half-years. It must, how- 
ever, be pointed out that this 15 per cent. was guaranteed by the 
vendors for three years, and a deposit of £75,000 was the security 
for it, and it must also be noted that whatever dividend is paid 
will have to be on an increased amount of capital. 

The net profit of the company has so far enabled the directors to 
declare this dividend without encroaching on the deposit, but it re- 
mains to be proved whether this profit was not achieved wholly, or 
in greater part, out of the profits of company promotion. 

We do not appreciate the evident desire of the directors to pay off 
the amount of the guarantee, especially as it is quite within the 
bounds of possibility that the company promotion, up to the present 
so seemingly prosperous, may yet terminate in disaster, and their 
business in this direction be thus ended. 

Should this come about, where will be the 15 per cent. dividend ? 
The guarantee given up, and with only the profits of the electrical 
trading business to rely upon. Mr. F. L. Rawson tacitly admitted, 
when speaking after the dinner at the Guildhall Tavern, that the 
profits had been made out of promotion business, but that he was 
looking to the trading part of the company’s operations for the profits 
of the future. It is well, certainly, that he should consider the 
future, for it is evident that the whole fabric at present exists on the 
basis of company promotion, and disaster to that part of its business, 
if it come before the other portion has been worked to a profit, would 
possibly bring ruin to the whole. 


India Rubber, Gutta-Percha and Telegraph Works 
Company, Limited. 

The twenty-seventh ordinary meeting was held at Cannon Street 
Hotel, in accordance with the notice on the report published in our 
last issue. 

The Cuarnman (Mr. Silver), in rising to move the adoption of the 
report and accounts, remarked that since the last meeting the works 
had been well employed, and they had found ample requirements for 
the whole of the capital. The report showed, in his opinion, very 
satisfactory results, notwithstanding the keen competition in obtain- 
ing orders, and the advance in prices of the raw material, which, of 
course, had affected the rate of profit. During the year they had 
manufactured in the submarine telegraph department upwards of 
two thousand miles of cable, and he would mention that the item 
referred to under the head of stocks as cable on account of 
contracts was completed and successfully laid by the staff on 
board the Silvertown, off the West Coast of South America. The 
general trade exceeded any previous year’s, being over half a million. 
He was glad to say the prospects for 1891 were as satisfactory, both 
at Persan and Silvertown, as the previous year, and they had several 
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cable contracts in view. In asking for the adoption of the report, 
he{would recommend the proposed addition being made to the reserve 
fund, for it supplied the sinews of war, which were necessary, or 
a considerable increase would be required in the capital of the company, 
the result of which would be an increase in the number of profit 
shares. The freehold, buildings and machinery had been maintained 
and were in the highest state of efficiency. In their operations at 
Silvertown they had evidence that capital and labour, when com- 
bined with judgment and well-directed energy, could be made to 
render a fair return to the investors and a just remuneration to the 
employe. 

A SHAREHOLDER considered the existing reserve fund—£275,000— 
quite large enough without withdrawing £25,000 from the profits of 
last year. He pro an amendment for a dividend of 15s. per share 
instead of only 108., which would leave a balance of £14,600 to carry 
to the reserve fund. The Telegraph Construction was a very similar 
company to their own, and had paid 20 per cent. for years. Its 
shares now stood in the market at from £46 to £48 each. 

The Soricrror to the company said that the amendment proposed 
was not in order, the reserve fund was entirely a matter for the 

rs. 

Mr. WEBBER thought that the shareholders were treated in a 
scurrilous way, and did not get the dividend the company had fairly 
earned. The dividend might and should have been 20 instead of only 
10 per cent. The directors were adding £25,000 to a reserve which 
was already £275,000, while the directors of the Telegraph Mainten- 
ance Company thought £50,000 quite sufficient. This year he ought 
to receive £60 more in dividends than he was likely to get. The 
directors took better care of themselves. He would propose that a 
bonus of 10 per cent. be paid. 

Mr. Tomrnron seconded, if in order. 

? Soricrror to the company said the motion was not in order, 
an 

The CHarrMan, replying, said it was a question for the share- 
holders whether they preferred to have their capital increased. 

Mr. WEBBER interrupted. Last year the money had been wanted 
to pay for goods ; this year it was laid out in buildings. Would the 
directors enlighten the shareholders upon that point ? 

The CHarrMAN said that £14,000 or £15,000 had been spent in 
buildings and absolutely necessary extensions. In reply to another 
question he said the money came out of the capital fund. He then 
put the motion for the adoption of the report, which was carried by 
eight to five. (Most of the shareholders present did not vote.) 

A SHAREHOLDER asked if the reserve fund was now large enough, 
and the Chairman replied that if the business went on increasing they 
would want more capital. 

The retiring directors and auditors were then re-elected. In 
seconding the re-appointment of the auditors, Mr. Cochrel com- 
plained of the extravagant fees paid to the directors. Their dividend 
was earned by a capital of £900,000, of which £300,000 was reserve 
fund, so that though nominally 10 per cent., it was not more than 
6} upon the actual capital, which the shareholders had contributed. 
Nevertheless the directors took the extra 10 per cent. which they were 
entitled to after paying the shareholders 10 per cent., thus receiving 
about £780 each. This was an extravagant remuneration, and he 
thought it would be wise for the directors to take the initiative in 
reducing it. If they did not he hoped the shareholders would take 
action. 


City and South London Railway Company. 


Tue report of directors to be presented to the shareholders at the 
thirteenth half-yearly ordinary meeting of the company, at Win- 
chester House, next Tuesday, states that the running of experimental 
trains suggested the necessity for a number of minor improvements 
in the tunnels and working appliances, the carrying out of which 
caused some delay ; but on the 4th of November the completion of 
the line was graciously inaugurated by H.R.H. the Prince of Wales, 
accompanied by H.R.H. the Duke of Clarence. This ceremony was 
followed by several weeks’ private running of the trains, so that the 
staff might be fully instructed in their somewhat novel duties, and 
on the 18th December the railway was opened to the public. Since 
that date a service of trains, running at intervals of about five 
minutes, has been maintained, and although there have been a small 
number of occasional delays from the failure of engines and other 
causes, there is every reason to be satisfied with the use of electricity 
as a motive power, and when the various improvements suggested by 
experience are all carried out, it is anticipated that the line will prove 
one of exceptional safety and comfort, and will be worked with 
economy and regularity. 

During the short time the railway has been working the average 
number of passengers carried has been about 15,000 per day, but as 
the weather improves, and the line is better known, this number will 
no doubt steadily increase. 

It has been found in working such a rapid service that the siding 
accommodation provided is insufficient, and arrangements are now 
in progress for the construction of additional sidings at the Stockwell 
—" which will add greatly to the facilities for working the 


The Board of Trade have recommended the addition of a fourth 
engine and dynamo to the generating plant at Stockwell depét, and 
these have accordingly been ordered, and it is intended also to add 
two additional trains and four additional locomotives to the rolling 
stock. As soon as these additions are complete, it will allow of a 
considerable accession to the number of trains run, and the opening 
of the line on Sundays, if thought desirable. 

The accounts for the past half year have been made out in the 
form previously adopted, but as the company is now ised as a 
railway the accounts in future will be rendered in the form pre- 


scribed by the General Railway Acts. As the line was only opened 
a few days before the close of the half-year, it has not been thought 
necessary to create a separate revenue account for that short period. 

With the view of developing the traffic on the line, a Bill has been 
deposited in Parliament to authorise the construction of a branch 
line from King William Street to the Bank, and thence under Moor- 
gate Street, Finsbury Pavement, and the City Road to the “ Angel,” 
at Islington. It is anticipated that this line, when made, will bring 
upon the existing railway a large additional traffic during that period 
of the day when the trains are at present not well filled, in addition 
to being itself a remunerative undertaking, will add greatly to the 
value of the present railway, as affording access to the heart of the 
City traffic, and a much-needed direct communication between the 
northern and southern suburbs of London. 

The calls upon 26 shares having been long in arrear, a formal reso- 
lution will be pro’ confirming the forfeiture of the shares, and 
authorising their being dealt with. ‘ 

The directors retiring by rotation are Mr. Walter Robinson and 
Mr. Sampson Hanbury, who are eligible for re-election. The auditors 
also retire, but offer themselves for re-election. 


BatancE SHzer for half-year ending 31st December, 1890. 
£ s. d. 


To Share Capital :— 

Subscribed capital ... nan ... 600,000 0 

Amount received on shares issued... 599,838 0 0 
Debenture Account :— 

Amount created ony 


... 175,000 0 0 


Amount received on debentures 

issued ... 4 155,700 0 
Sundry Creditors 

(exclusive of liabilities on purchase 
of property not completed) . 8,744 16 11 

Contractors’ retention fund account 31,354 10 0. 

Amount advanced in respect of 
Parliamentary Deposit 1887 


and 1890 Acts ... . 17,001 18 0 
——_———— 57,101 411 
Traffic receipts 18th to 31st Decem- 
ber (11 working days) ... 1,568 3 9 
1,042 6 
Traffic working expenses j 
—— 52517 9 


£813,165 2 8 


By Expenditure 


As per last account ... 606,628 1 4 
Expenditure during 
half year ... £75,203 18 3 
Issue of capital ... 44,794 1 8 
- — 119,997 19 11 
- ——— 726,626 1 3 
Administration Expenses :— 
Salaries, office rent, directors’ and 
auditors’ fees, law and sundry 
expenses ... eve 2,230 2 1 
Less transfer fees ... £517 6 
» Interest... ae 83 16 8 
89 14 2 
_ 21407 11 
728,766 9 2 
Land and property— 
As per last account ... 53,919 11 6 
Additions during half- 
year we .. £1,843 16 4 
Less rents received 
and deposit on pro- 
perty sold... .. 29810 0 
—————._ 1,545 6 4 
55,464 17 10 
Parliamentary deposit 1887 and 1890 Acts 


Sundry debtors... 
Stores on hand ... 373 9 O 
Cash on deposit at bankers and in hand ; 4,392 611 


£813,165 2 8 


C. G. Mort, Chairman. 
H. H. M. Secretary. 
We have examined the above accounts, which in our opinion 
contain a full and true statement of the financial condition of the 
Company. 
TuRQUAND, YounGs, WEISE, BIsHoP, AND 
GrorGE Kitson, 
London, 10th February, 1891. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Tel ph Company, Limited. The receipts for the 
week ending February lath, 1891, amounted to £5,538. 

The City and South London Railway Company. The traffic receipts for the 
week ended February 14th, amounted to 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending February 18th, 1891, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Company, were £4,493. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Closing Closing Business done 
Stock or . ion. | ai week e 
Highest. | Lowest 
African Direct Tel h, Ltd., c., Deb. aaa or 100 99 —102 99 —102 100 Ade 
Telegraph Limited. Stock 48 — 49xd| 474— 484 483 474 
: do. 6 é Stock 844— 844— 854xd} 86 844 
Do. do. .. | Stock 12}— 12 12 — 124 12, | 12 
Brazilian Submarine h, Limited 10 12} 113— 12} 127; 
Do. do. 5 p.c. n 100 100 —103 100 —103 
Do. do. 5 p.c., 2nd Series, " repayable in June, "1906 .. 100 103 —107 103 —107 ee 
Brush Electric Engineering , Nos. 1 to 63,41 3 23— 28 23— 28 23 
Do. do. Non cum. Preference, ‘Nos. 1 to 63,416 2 14— 2 — > 1 18 
Commercial Cable, Capital Stock $100 | 104—106 | 107 —109 | 108¢ | 106} 
Consolidated Telephone Construction and Maintenance, Limited .. 14/- 
Crompton & Co., 5 — 5— 5 
Cuba Limited 10 104— 114 104— 114xd 
_ c. Preference 5 9— 10 9 — 10 
wT... 10}— 1 108 108 10, 
Eastern Telegraph, Limited, at ss to 400,000 : 10  144— 143 144— 148 148 144 
Do. 6 p.c 10 | 15 — 15} 15 — 15} 15%; | 154 
Do 5 p. c. Debs. e (1879 issue), repa: repay. “ August, 1899 100 106 —109 107 —110 1084 | 108} 
Do 4 p.c. Mortgage Deben ae Stock 106 —109 107 —110 109 108 
pein Australasia and China Telegraph, Limited ... 10 149— 15} 149— 15} 153 15 
c. (Aus. Gov. Sub.), Deb., = } 100 102 —105 103 —106 1054 1047 
Do. Bearer 10509975 4, 100 102 —105 103 —106 105 
Eastern and uth African Telegra 5 p.c. Mo am 
145,300/ redeem. ann. drawings, Nos. 1 to 2,343 } 100 102 —105 1S 106 
198,200/ Do. do. do. to bearer, Nos. 2,344 to 5,500 se 102 —105 103 —106 see a 
201,600/ Do. do. 4 p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 | 100 99 —101 99 —101 100 994 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . 10 54— 6— 64 <i i 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. 5 44h— 5 44— 5 oe igs 
70,000 | Elmore’s Patent Copper % “ST Limited., Nos. 1 to 70,000... 2 33— 44 3— 34 34 23 
67,385 | Elmore’s Wire Mfg. , Ltd. 67,385, issued at 1 p.m., all pd. 2 14— 2 1j— 1} 18 1y5 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 © .. (£4 0 nly paid) 5 2— 3h 2— 3h = bh 
180,227 | Globe Telegraph and ‘rast, ited . 10 9— 9}xd) 9-— 94 
180,042 Do. 6 p.c. Preference... 10 143— 154 144— 153 15} 1443 
150,000 | Great Northern ra. ‘Company of Copenhagen 10 16%— 17} 163— 174 163 is 
230,000 Do. do. 5 p. c. Debs. (issue ‘of 1883) 100 105 —108 105—108 1067 aa 
9,384 and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 10 104— 114 104— 114 As 
5,334/ Tp.c c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 the ts 
41,800 India Buber, Gutta Percha and Telegraph Works, Limited 10 19 — 20 19 — 20 198 194 
200,0007 Do. do. c., Deb., 1896 100 | 103 —105 103 —105 
17,000 | Indo-European Telegra’ 25 | 36 — 38 36 — 38 
11,334 International Okonite, td. Ordinary 22,667 to 34,000 .. | 10 | oF 9}— 92 
11,334 Preference Nos. 5,667 to 17,000. | 10 93 
38,348 on Patino Brain Limited 10 64— 64— 73 Ab 
100,0007 6 p. c. Debentures 100 | 108 108 —111 
43,900 Supply, Ltd., Nos. 6,101 to 60,000 paid) 10. | 8 7i— 8} 
438,984 | National "Nos to 438,984 4 48— 4% 433 48 
15,000 p. Cum., 1st Preference | 13 124— 13 
15,000 De. c. Cum, 2nd Preference “(£8 only paid) 10 10 — 10} 104— 10} 
,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid au i $s a 
E England Teleph ‘Limited, Ordinary Nos. 1 to 2, 000, 
ng one, 08. 
200,760 9,501 to 3,500, 93,251 to 300,000 } 3 
20,000 Do. 6 p. c. Cum. Pref., cern 1 to 20,000 (£34 only paid) 5 | ea 23— zs i 
3,381 | Submarine Cables Trust Cert. | 112 —115 115 —120 He » 
78,949 | Swan United Electric Light, Limited .. $s (£34 only paid) 5. 4 SC““ 44— 5 43 43 
37,350 Telegraph Construction and ‘Maintenance, Limited .. 12 47 — 49 46 — 48 484 47} 
150,000 do. do. 5 p.c. Bonds, red. 1894 100 102 —105 102 —105 1034 1024 
| United River Plate Telephone, 5 | $— 4 — 4 
146,128 Do. 5 p.c. Debenture ‘Stock Stock | 90 — 95 90 — 95 a seo 
2007 Do. 7 p. c. Debs., Nos. 1 to 1,000 & 
15,609 | West African Telegraph, Lin Limited, Nos. 7,501 to 23,109 10 | 8—9 8— 9 Pa ae 
290,9007 Do. do. 5p.c. Debentures ove 100 99—102 100 —103 
30,000 West Coast of America Telegraph, Limited 10. 2— 4 2— 4 
150,0007 Do. do. do. 8 p. c. Debs., repayable 1902 ... 100 95 —100 94 — 99 96 944 
64,174.| Western Limited ... 15 12}— 123 12}— 123 123% 12% 
27,873 Do. 5 p.c. Cum. Preferred ... 7h 63— 7 74 7 63 
27,873 Do. do c. Deferred .. 6 52 5g 5t4 
200, _ do. 6p.c. Debentures “ A,” 1910 ... 100 103 —106 103 —106 1037 ees 
250, Mort. Debs., series “B” of ’80, red. Feb., 1910 100 103 —106 103 —106 105 104 
34,563 Do. 6 p.c. 1st Preference. 10 11}— 117 11}— 113 11 11; 
4,669 Do. 6 p.c. 2nd Preference... 10 11 — 12 11 — 12 ee i 
$1,336,000 —— Union of fv. 8. Tel., 7 p. c. 1st ortgage ( (Building) Bonds | $1,000 120 —125 120 —125 as ve 
175,1007 Sterling Bonds 100 99 —103 99 —103 
42,853 |{ pply Corporation Bon. 102 3 42 | | 
* Subject to Founders’ Shares. 
Latest PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway nr theres Limited, £10 (£64 paid), Map .—Elmore Copper Deposi Priorities, 7—74.—Elmore’s French 
1 10s. paid, including premium), 13—2}. —House to House Company 


Patent Copper Depositing 
43—5}.—London Electric Suppl Ordinary (£5 
£1 paid , 68—64.—W 


of £2 (issued at 10s. premium, £ 


11s.—13s.—St. James’s and lectric Light £5 


28—24.—Preference, 4§—4§. 


Rare or Dwcount.—3 per cent. (29th January, 1891). 


paid), 14—1f. "Manchester Edison and Swan Company, 
Woodhouse & Rawson Ordinary of £5 (£2 10s. Paid), 
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ELECTRICAL REVIEW. 


DETERMINATION OF THE SHIFTING OF 
PHASE BETWEEN TWO ALTERNATING 
CURRENTS OF THE SAME PERIOD.’ 


By CHAS. STEINMETZ. 


THE simplest way to determine the angle of difference of 
phase, existing between two alternating currents of the same 
period, is to send one current through the movable and the 
other current through the fixed coil of an electro-dynamo- 
meter. Then the reading of this electro-dynamometer, divided 
by the product of the strength of both currents, gives the 
cosine of the angle of difference of phase between both 
currents. 

Let the shifting of phase = angle w. 

» 95 Strength of the respective currents = c’ and c’. 

Then the reading of the electro-dynamometer, when one 
current flows throngh the fixed, and the other through the 
movable coil, is : 

K = ¢’ c’ cos w, as is well known. 
K 

This value can be postive when angle w is less than 90°, or 
less than } of a period ; or negative, when angle w is larger 
than 90°, or greater than } of a period. 

Such a determination will most conveniently be carried 
out by the use of three electro-dynamometer-ammeters. 

Let the constants of these instruments = K,?, K,®, K,?. 

The current, c’, is sent through the fixed coil of ammeter 
No. 1 and through ammeter No. 2; the current, c’, being 
sent through the movable coil of ammeter No. 1 and through 
ammeter No. 3. 

Then the deflections of the ammeters are observed = 
Pir Pa 

The current, c’, is determined by ammeter No. 2 to be : 

c'? = $2; 
the current, c’, by ammeter No. 3 ; 
= 

Ammeter No. 1 reads the value of the resulting force of 
both currents, which is either positive, for angle w < 90°, 
or negative, for w > 90°. 

cos w = K,? 


2 
and therefrom, cos w ie 


$s 
A number of applications of this method suggest them- 
selves ; for instance, for determining the difference of 
current-phase as compared with the E.M.F. Then the 
voltmeter or shunt current is sent through the fine wire 
coil of the electro-dynamometer wattmeter, this being used 
as a part of the additional voltmeter resistance, and the 
main current sent through the ammeter and the coarse coil of 
the wattmeter. Then the watts, read by the wattmeter, 
divided by the product of the ampéres by the volts—the 
voltmeter -being supposed to have no appreciable self- 
induction—gives again the cosine of shifting of phase. 
For instance we may have the following readings : 
508 watts ; 36°8 amperes ; 53°6 volts. 
508 
36°8 x 53°6 
In the same way, by the use of shunt currents and electro- 
dynamometer voltmeters, the difference of phase between the 
.M.F.’s may be measured. 


Therefore, cos = 


Therefore, cos w = = °258 ; angle w = 75°. 


THE FRENCH TELEPHONES. 


THE French telephones are at the present moment engaging 
the whole of the attention of the Minister of Commerce, as 
the Posts and Telegraphs Budget for 1892 is in preparation. 
It is generally understood that it is impossible to continue 
as at present, as the Administration has become a veritable 
industrial exploitation, which is obliged to foresee its expenses 
at least 18 months in advance. The Chamber of Deputies, 
im voting the Budget for 1891, understood this. In view of 


* New York Electrical Engineer. 


opposition and the complaints which have been so universal, 
general activity is observable, and many new lines are projected, 
among some of them being the following :—A line between Paris 
and Nantes will be shortly established, the rate being fixed at 2 
francs for three minutes’ conversation. The Paris-Bordeaux 
line is still under consideration, and is expected to be finished 
by the end of the year. The interurban line, Cette, Nimes, 

ontpellier, Narbonne, and Béziers is not nearly finished. 
In this vine-growing district, where the merchants should 
have the greatest interest in being able to correspond tele- 
mea. the municipal councils show a certain amount of 

isinclination to aid the State in the realisation of its pro- 
jects. The towns interested which advance to the Govern- 
ment the expenses of the establishment of the lines are repaid 
at the end of a year out of the product of the subscriptions 
and communications. The creation of an annexe line to the 
telephone line from Paris to Neuilly-sur-Seine and to Issy 
(Seine) has also been decided upon on the proposal of the 
Director-General of Posts and Telegraphs. The Issy line 
will also include the commune of Vanves. The amount of 
the principal subscription has been fixed at 200 francs for 
Neuilly and 150 francs for Issy and Vanves. It has like- 
wise been decided that the Charenton line, which was 
originally limited to the perimeter of that commune, shall 
include the communes of Saint Maurice, Alfortville, and 
Maisons Alfort, and that the amount of the principal sub- 
scription to the line shall be 200 francs. The Minister of 
Commerce has besides approved the establishment of tele- 
phonic communication between Troyes aud Paris, and the 
installation of a telephone line to Roanne (Loire), the annual 
subscription to which has been fixed at 200 francs. Rouen is 
at present the head of the line of several interurban telephone 
lines, among them being Rouen-le-Havre, Rouen-Elbeuf, and 
Louviers-Rouen-Dieppe. Hitherto the public has been 
allowed to correspond by each of these circuits, without its 
being possible to exchange conversation beyond Rouen, which 
was regarded as the extreme point of each of them. The 
Director-General of Posts and Telegraphs thought it would 
be useful if these different places, situated in the same dis- 
trict, and which had a large number of interests in common, 
were placed in direct relation by the telephone with each 
other and with Paris. Accordingly he has decided to fix 
the rates for telephonic conversations over these lines as 
follows 

1. One franc between Havre and Dieppe by the inter- 
mediary of the Havre-Rouen and Rouen-Dieppe circuits. 2, 
One franc between Havre and Elbeuf by the intermediary of 
the Havre-Rouen and Rouen-Elbeuf circuits. 3. One franc 
between Havre and Louviers by the intermediary of the 
Havre-Rouen and Rouen-Elbeuf-Louviers circuits. 4. Fifty 
centimes between Dieppe and Elbeuf by the intermediary of 
the Dieppe-Rouen and Rouen-Elbeuf circuits. 5. One franc 
between Dieppe and Louviers by the intermediary of the 
Dieppe-Rouen and Rouen-Elbeuf-Louviers circuits. 6. One 
franc between Elbeuf and Paris by the intermediary of the 
Elbeuf-Rouen and Rouen-Paris circuits. 7. One franc 
between Louviers and Paris by the intermediary of the 
Louviers-Elbeuf-Rouen and Paris circuits. 

In conclusion, we may state that, though the inter- 
national rate on the Paris-London telephone has been fixed at 
10 francs for three minutes’ conversation, it is feared the 
single line will be found insufficient, despite the high rate. 
It has also been decided not to grant any privileges either to 
private persons or the Press. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers, February 12th, 1891. 


Ar an ordinary general meeting on February 12th, a discussion on 
Major-General Webber’s paper, “The Distribution of Electricity, 
with Especial Reference to the Chelsea System,” was held. 

Mr. Kapp read a communication from Prof. 8. P. Tompson. The 
effect of the resistance of the primary circuit on the potential 
difference at the terminals of the secondary was to virtually increase 
the resistance of the secondary, and if equal weights of copper be 
used in the two circuits the latter resistance is virtually doubled. 
Hence constant pressure at the terminals of the secondary can be 
obtained by supplying the primary from a suitable over-compounded 
dynamo.-- The mutual induction between the two windings, reduced 
sparking {to a minimum. He enquired whether these theoretical 
results were confirmed in practice. 


4 
THE TELEGRAPHIC JOURNAL AND 251 | 
4 
is 
4 
4 
+3 
| 
4 i 
4 
4 
4 
any 
, £9 
id), 


THE TELEGRAPHIC JOURNAL AND 


252 ELECTRICAL REVIEW. 


[Fepruary 20, 1891. 


Prof. Forsrs: In the data given of the Wolverhampton machine 
it stated that the efficiency was 92 per cent. at a load of 40,000 watts. 
Tt was not quite clear what was meant by this efficiency, whether it 
referred to the complete machine or only to the dynamo part of it. 
Prof. 8. P. Thompson had said the E.M.Fs. should be in the ratio of 
the windings, but this did not seem to hold in this machine for the 
turns were as 200 to 80 whereas the E.M.Fs. were as 5 to 1. On these 
points he asked for explanations. General Webber had stated that it was 
not necessary to comply with two of the rules he (Prof. Forbes) had 
laid down in his Cantor lectures of 1885. The first of these, viz., that 
each distributing box should be nearer the station than any lamp fed 
from it, was still debatable for it is chiefly a question of copper, and 
where the distribution is purely at low pressure, the rule is still an 
important one. In high pressure systems, however, it is not essential, 
although as a general rule the principle is a right one. The second 
rule, that small groups of lamps should be fed by separate wires, he 
agreed was not necessary. On the question of frosted bulbs he 
entirely disagreed with General Webber's statements, for they we 
essential to artistic lighting. In no case was it desirable that the 
naked filament should be seen by the eye. Further, he considered 
that a room illuminated by frosted lamps appeared lighter than one 
fitted with clear ones, for the illumination is mainly estimated by con- 
trast with the brightest thing present. The intense brightness of a 
naked filament thus causes other things to appear dark. Little, if any, 
light was necessarily lost by the use of frosted bulbs, and what was 
absorbed was due to the dirt which the frosting collects. General 
Webber's conclusions as to the use of 8 or 16 candle lamps was one in 
which he could not concur. Much depended on the size and character 
of the room illuminated. No general impression was of any use in 
comparing illuminating power, and to make any satisfactory com- 

rison, some definite test, such as the ease with which small type can 

deciphered, must be made. Beferring to the Board of Trade 
regulation respecting declaration of varying pressures at different 
parts of a system, he said this was not originated by the Board, but 
was granted on the application of the St. James and Pall Mall Com- 
pany. If care be taken in designing the mains, the actual pressure 
need never be less than the declared pressure. Difficulties, however, 
had occurred in America owing to the mains not being laid ‘along the 
shortest route. Speaking of nnderground mains, he said some method 
of drawing in the cables was very desirable, especially in a growing 
system, and thought the chief objection to the “layer and faggot ” 
plan so largely used in New York, was its great expense. Bitumen 
concrete was open to several objections, for it could not be considered 
an, insulation, was not waterproof, and rather liable to fracture; the 
casing might thus fail to provide that protection which it is so 
desirable should be given to the cable. The Callender “solid system ” 
of embedding cables in bitumen was not to be recommended, for after 
they are once laid the cables are practically inaccessible. Two such 
mains which he had recently tested at Bath gave’ insulation 
resistances of 30 and 40 ohms respectively. The apparatus in use at 
Bath for localising faults was, he said, very effective. It consists of a 
trolley carrying iron plates on which ceils of wire connected with a 
telephone are wound. A varying current, such as produced by a 
Thomson-Houston are lighting dynamo, or by an alternator, is sent 
into the faulty line, and the trolley w heeled along the route. When a 
fault is found, a distinct change occurs in the character of the sound 
emitted by the telephone. 

Mr. Crompton: The Chelsea system, involving, as it does, a great 
number of cells, was necessarily very costly, and in his opinion the 
automatic apparatus was too complicated and therefore liable to 
failure. It was important to know both the cost of generating a unit 
at the terminals of the dynamo, and also what is lost in distribution. 
On the latter point General Webber says his loss is 28 per cent. 
Mr Crompton thought this rather low, fer if the accumulators were in 
perfect order, he would expect a loss of 25 percent. If therefore all 
the losses in switchboards, feeders, distributing mains, service lines, 
aud meters only brought the loss to 28 per cent., General Webber's 
experience must be felicitous On the question of underground 
mains he said it was a marvel to him how General Webber has arrived 
at the cost of his (Mr. Crompton’s) system, for if he had referred to 
the 1888 paper, he would have found figures differing widely from 
those given. In order that a comparison of actual costs might be made, 
the following table was prepared :— 


The bitumen casing he considered an excellent device, and was 
not at all sure that it was not the best where it can be got in. 
Probably it would outlast wrought iron pipes. Pipes, savor, 
could be preserved by serving them with jute or yarn, an 

ing in bitumen. Whilst acknowledging the value of the casing 
he must qualify it by saying that Callender cable was not 
the best to use with the casing. _ Good India-rubber cable* gave 
excellent results. The table shows that the culvert system is the 
cheaper for ordinary sized mains, wherever it can be put in; the cost 
there given cannot be reduced. Referring to the circular issued by 
the London Chamber of Commerce which General Webber had criti- 
cised, Mr. Crompton said it was circulated with the object of obtain- 
ing other people’s opinions on the subjects dealt with. Considering 
the imperishable nature of the materials used in constructing culverts 
and of the bare conductors themselves, 1 per cent. of the total cost 
would provide a respectable sum to cover depreciation and the repairs 
necessitated by wear and tear in withdrawing and inserting con- 
ductors. In fact, experienced persons whom he had consulted on the 
subject, considered 4 per cent. sufficient. With covered cables the 
depreciation and risk of injury were much greater, cases having 
occurred, where in attempting to withdraw a cable, the copper had 
been drawn out of the insulation. Taking all into consideration, he 
thought 5 per cent. was not too high, and on the whole, he was in- 
clined to believe that the covered, rather than the uncovered system, 
had been favoured. 

Mr. F. Kine: The probable life of secondary batteries was an im- 
portant factor in the cost of a system. In the paper, the positives 
were estimated to last three years, and the cells had now been in use 
about 18 months. During this period only 30 single plates out of 
57,970 in use, had been supplied to Chelsea, ‘and these had been re- 
quired through accidents. On the subject of ultimate maintenance 
rate, he pointed out that in 1888, the E. P. 8. Company guaranteed 
to maintain batteries for 124 per cent. on the cost price, and judging 
from the experience gained at Chelsea, he looked forward to a fair 
margin of profit. If the positives only lasted three years, this would 
mean 7°3 per cent., and if the negatives had a six years’ life, their 
cost will be 3°9 per cent., thus making a total of 11°2 per cent. He 
had reason to hope that both kinds of plates would last considerably 
longer than the times mentioned above. In answer to Prof. Forbes’s 
question about the transformation coefficient of the Wolverhampton 
transformer, he said the 200 turns on the primary was probably a 
misprint for 400. 

Mr. W. Howarp TaskER agreed with Prof. Forbes, that the 
Callender cables he had recently tested at Bath, were defective. In 
Chelsea they had got much better insulation, one circuit carrying 
3,000 lights, showing a resistance of 20,000 ohms, and up to the 
present time there had been no occasion to withdraw any cable, 
excepting to put in larger ones. As regards meters, he said the Aron 
meters, of which 250 were in use at Chelsea, were very satisfactory. 

Mr. Morpry: Speaking of the life of accumulators he said the 124 
per cent. guarantee mentioned by Mr. King would be very nice pro- 
vided they could get it in a practical shape. When the company were 
pressed on the point they rather hesitated, and would only undertake the 
maintenance under certain conditions which were difficult for ordinary 
engineers to fulfil. Unfortunately there were no men outside the 
company’s works skilful enough to look after the batteries in the way 
required. 

General WEBBER in his reply said he could not answer Prof. 
Thompson’s questions, for the transformers had only been worked at 
their full output. The perfect balance of the armatures is, however, 
an important feature in the machines. To Prof. Forbes’s enquiry 
about the efficiency of the Wolverhampton transformer he said he 
understood it to mean that of the whole machine. He could not 
agree with Prof. Forbes on the subject of frosted bulbs, for he was of 
opinion that the light should pass direct to the thing to be illuminated. 
On the other hand the filament should not meet the eye, and the bulbs 
might be frosted on the portions seen. Such lamps had recently been 
made. As pointed out by Prof. Forbes, the Board of Trade regulation on 
the declaration of varying pressures is useful under certain conditions, 
but in a growing system it gives little or no relief. Its only use seems 
to be at the boundary of a district. On the subject of underground 
mains, he said that bitumen casing, although not an insulator, gives 

assistance to the insulation on the cables. The embedded cable at 


TABLE SHOWING Cost PER YARD OF UNDERGROUND Marys. 


If high-class rubber cable be used 
(extra) 


Extract from tables I. and II. of } Webber, Crompton, 
Mr. Crompton’s paper of 1888, 1891. 1891. 
I. Callender. IL. culvert. | Paper. . | Culverts. 
| | | 
Area of conductors -in. in. | 4-in. j-in. || 4-in. d-in. || 4-in. f-in. | in, 3-in. 
Cost of Callender casing, wrought | 
iron pipes or culverts... me s 6 6 6 6] 6 6 6.6.) 
Cost of surface boxes, 12 yds. apart 2 3 2 3 2 3 23] 1 1 114 
» insulators and straining gear 3.0 0 74 O 
» copper (bare) 6 3 12 2 6 3 
| 
Totals ... 45 2 29 4 {2610 2011 39 9 2% 9 | 39 53 26 54] 26 6 20 7 
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Bath he had only spoken of in connection with a high tension system- 
and in such cases their use was justifiable, for the amount of copper 
was so small that ample allowance could be made for increased 
demand. The figures he had given respecting the cost of Mr. 
Crompton’s mains had been arrived at by careful estimates prepared 
by a surveyor and himself, which gave £130 as the cost of 100 yards. 
In the table given by Mr. Crompton it was hardly fair to put a pipe 
with a hole 1} inches diameter on the same footing as a 2-inch or 
23-inch way in a Callender-Webber casing; and if this were taken 
into account, the difference in cost would be rather the other way. 
This difference would not be large for ordinary sized mains, and, as he 
had pointed out on page 19, bare copper conductors were cheaper 
when the section exceeded 14 square inches. 


NEW PATENTS—1891. 


1,844. “Arm or elbow rests for telephonic purposes.” J. S. 
Lewis. Dated February 2nd. 

1,905 “ An improved method of and means for distributing electric 
currents.” IL. B. Arkinson. Dated February 2nd. 

1,908. “Improvements in electrical switches.” D. MaxweE tt. 
Dated February 3rd. 

1,912. “An improved galvanometer, or instrument employed for 
measuring, indicating, or detecting electric currents.” J. 8. Lewis. 
Dated February 3rd. 

1,913. “An improved electric bell.” J.S. Lewis. Dated Feb- 
ruary 3rd. 

1,923. “Improvements in electrical switches.” G. BInswaNGER. 
Dated February 3rd. 

1,928. “ Improvements in the method of,and means for increasing 
the strength, volume, or intensity of sound during transmission, 
applicable to telephones, microphones, phonographs, and other sound 
transmitting and emitting instruments and apparatus.” C. H. 
DemutH. Dated February 3rd. 

1,963. “Improvements in methods of and apparatus for elec- 
trically soldering cans and other sheet metal ware.” M. W. Dewey. 
Dated February 3rd. (Complete.) 

1,968. “Improvements in and relating to electric lamps or lighting 
apparatus.” H.H.Laxe. (Communicated by F. V. Macquaire, France.) 
Dated February 3rd. 

1,969. “Improvements in electrical signalling apparatus.” H. H. 
Lake. (Communicated by 8S. J. Burrell, United States.) Dated 
February 3rd. (Complete.) 

1,987. “Improvements in electric lamps.” A.M. CrarK. (Com- 
municated by J. W. Easton, United States.) Dated February 3rd. 
(Complete.) 

1,988. “Improvements in autographic telegraphs, and automatic 
switches for the same.” O.Imray. (Communicated by the Writing 
Telegraph Company, United States.) Dated February 3rd. (Coniplete.) 

1,994. “An electric light lamp shade.” G. Bett. Dated Feb- 
ruary 4th. 

a “Electric thief and fire alarm.” E. Berc. Dated February 


2,010. “Improvements in signalising telegraphs. E. BerG. Dated 
February 4th. . 

2,033. “Improvements in dynamo-electric machines.” W. 
and R. Hammonp. Dated February 4th. 

2,045. “Electrical ore stamping and pulverising apparatus.” R. 
R. Hutcumson. Dated February 4th. 

2,046. “Improvements in and relating to electrically propelled 
vehicles, especially adapted for high rates of speed.” R. R. Hur- 
cHINSON. Dated February 4th. 

2,061. “Improvements in electric lamp holders.” W. P. THoMPson. 
aoe by J. B. Moore, United States.) Dated February 4th. 
Complete.) 

2,067. “Improvements in electrical transformers.” C. Baur and 
W. DiesetHorst. Dated February 4th. 

2,115. “ Improvements in or connected with metallic gauze brushes 
employed in dynamo-electric machines.” J.D. and C. Juss. Dated 
February 5th. 

2,152. “Improvements in electric switches.” J. C. WoopBuRN. 
Dated February 5th. 

2,155. “Improvements in armatures for dynamo-electric machines.” 
J. Nesen. Dated February 5th. 

2,180. “Improved means or appliance for fixing or driving staples 
or like devices, especially applicable to electrical fittings.” G. T. 
MacktEy. (Communicated by C. Mackley, Germany.) Dated 
February 6th. 

2,199. “Improvements in automatic electric switches.” C. W. 
Cox, F. Ropryson, and W. H. Grirrox. Dated February 6th. 

2,200. “Improvements in or relating to electro-motors.” E. At- 
TENBOROUGH. Dated February 6th. 

2,201. “ Improvements in laying and insulating underground 
= for carrying electricity.” J. E. Spacnoterti. Dated February 


2,219. “Improvements in electri 
in e arc lamps E. E. LEvEr. 
F 2,225. “Improvements relating to motors for electric railways.” 
- B. Dated February 6th. 


2,289. “ Electrical block signalling apparatus for single line rail- 
ways.” SremENs BrotHEers & Co. (Communicated by Siemens and 
Halske, Germany.) Dated February 7th. 

2,297. “A method of, and apparatus for, prolonging the life of the 
carbons in electric arc lamps.” C. W. Hazevrine. Dated February 
7th. (Complete.) [Date applied for under Patent’s Act, 1883, Sec. 
103, 9th July, 1890, being date of application in United States. ] 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


1,644. “Improvements relating to electric traction.” A. L. Linerr. 
Dated January 30th. 1s. 1d. Relates to improvements on letters 
patent July 11th, 1888, No. 10,092. 5 claims. 


3,574.“ Improvements in distributing electricity.” H. R. Low 
and G. E. B. Prircuerr. Dated March 6th. 4d. The inventors 
generate a “ direct ” current of electricity by means of a dynamo or 
other suitable method, and store it in accumulators; the discharge 
from these accumulators is utilised in operating a direct current motor 
or motors to which are coupled in any suitable manner a dynamo or 
dynamos generatiug an alternating current of high electromotive 
force. This current may be distributed by means of secondary 
generators or otherwise. 3 claims. 


4,103. “ Improvements in electric arc lamps.” J. CAMPBELL. 
Dated March 17th. 6d. Comprises an electro-magnet in the main 
circuit which upon the current passing it attracts an armature, on one 
end of what may be termed the striking lever, to the other end of 
which lever is attached springs connected respectively to one end of 
the lever grips, to which same end of grips are attached, connecting 
rods connected at other ends to what may be termed the feed lever, 

rovided with an armature actuated by a high resistance coil, which 
is in shunt to the lamp circuit. The lever grips before referred to 
consist each of an ordinarily flanged socket, on one side of which is 
fulcrumed the grip, consisting of an angled lever, one arm of which 
acts on the carbon rod, which, when the compression caused by the 
shunt coil is on, releases said grip and allows the carbon rod to feed 
down. The springs before referred to each suspend a carbon rod and 
keep the arc always formed, and thus prevents the upper carbon from 
falling on the lower while current is flowing. 3 claims. 


4,191. “Improvements in methods and mechanism for generating 
heat, steam, and light by electricity.” T. D. Farrati. Dated March 
18th. 8d. Embodies the combinations of dynamo-electric machines, 
storage batteries, or accumulators, or other electric supplying me- 
chanism, electric heating cartridges, steam generating boilers, steam 
engines, and electric lighting apparatus, and embraces other me- 
chanism and certain details of construction relating thereto, by which 
electricity, heat, steam and light are generated and applied without 
the use of coals or other fuel, for heating, for motive power, and for 
lighting purposes, and by which surplus power and exhaust steam 
and momentum are utilised for the same, and by which heat, steam, 
and light are generated and applied by electricity from a central 
electric plant or plants, or other sources of electricity, by the present 
means now in use or otherwise. 46 claims. 

5,764. “Improved system of electrical inter-communication for 
telephonic purposes.” W. P. THompson. (A communication from 
abroad by A. W. Berne and B. W. Taylor, of America.) Dated April 
16th. 6d. Relates to a system of electric circuits for telephonic 
purposes in conjunction with switches, connections, and cut-outs, and 
the objects of the invention are to permit six persons to converse 
with each other, without interference, upon three wires, or to enable 
one person to converse with another at any telephone, and whereby 
perfect metallic returns may be had at any time by the use of the 
switches, as shown in the drawing. 3 claims. 


6,124. “Improvements in manholes for underground electric con- 
duits.” J. F.Munsm. Dated April 22nd. 8d. Has for its objects, 
firstly, to avoid explosions therein by keeping the man-hole chamber 
practically air and gas-tight ; secondly, to maintain said chamber in 
as dry a condition as possible; thirdly, to make suitable provision for 
ensuring the safety of the linemen entering the chamber; fourthly, tc 
minimise or neutralise the injurious influence of induced currents 
from high tension wires upon low tension or battery wires passing 
through the man-hole chamber; and fifthly, to provide access to the 
man-hole chamber from the side and through a constantly ventilated 
shaft or well furnished with dry air. 13 claims. 


6,126. “Improvements in electrical signalling apparatus for 
police service and the like.” R.D. Rapcrirre. Dated 22nd April. 
6d. Relates particularly to electrical signalling apparatus of the 
type known as district or messenger calls, and it has for its object 
the simplification or arrangement of parts whereby two or more types 
or kinds of individual wants may be signalled from a single box and 
single wheel cylinder or transmitter. 6 claims. 


7,433. “Improvementsin telephones.” W.VoGcEL and G. G.CaLKINs. 
Dated May 13th. 8d. Claims :—1. A telephone embracing a magnetised 
strand orcore extending from the transmitting to the receiving station, 
and transmitting and receiving devices comprising vibrating armatures 
located adjacent to the ends or poles of said strand or core, substan- 
tiglly as described. 2. The combination with a wire or core and elec- 
tric circuit or circuits, comprising coils surrounding the said wire or 
core, and a shell or casing surrounding the end or pole of the said 
wire, and provided with a diaphragm arranged opposite the said pole 
and with a flexible tube having an ear-piece in communication with 
the interior of the shell, substantially as described. 
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7,836. “Improvements in electric semaphores for railways.” F. 
Srrrzet, C. M. J. Scuwarrz, A. Revutiicer, J. H- 
EacEtHorr, and J. Kreiczr. Dated May 20th. 11d. Relates to 
an improvement in electric semaphores for signalling railroad trains 
and more particularly to such as are adapted for use in connection 
with the “block” system. The object of the invention is to provide 
a signalling device for exhibiting “danger” and “safety” signals 
along a line of railroad to denote whether or not a certain predeter- 
mined portion of said railroad is occupied by a train. 17 claims. 

7,853. “ Improvements in welding metals electrically, and appa- 
ratus therefor.” W.P.THompson. (A communication from abroad 
by C. L. Coffin, of America.) Dated May 20th. 8d. Claims:—1. 
The described method of welding metals electrically, consisting in 
making contact between the two parts to be welded and an electrical 
conductor, passing heating currents through the articles to be welded 
and said conductor, removing the articles to be welded from contact 
with the conductor when brought to a welding heat, and pressing 
them together to form the weld. 2. The described method of weld- 
ing metals electrically, consisting in making contact between the two 
parts to be welded and an electrical conductor, establishing an elec- 
tric current through the articles to be welded and said conductor, 
slightly separating the ends of the articles to be welded from said 
conductor, thus forming a voltaic arc, and pressing the articles to be 
welded together to form the weld. 3. The various forms of apparatus 
brs a metals electrically taken as a whole, substantially as 
escribed. 


7,871. “Improvements in electric signal circuits.” O.W. Harr. 
Dated May 20th. 6d. Consists in providing the main circuit with a 
magnet of high resistance connecting a shunt circuit with the main 
circuit and providing the shunt circuit with a magnet of lower 
resistance. 1 claim. 


8,362. ‘Improvements in electric locomotives.” E. Dummer. 
Dated May 30th. 8d. Consists, fundamentally, in an electric loco- 
motive so constructed as to embody one or more field magnets con- 
nected with the driving wheel or wheels to revolve therewith. Each 
of the magnets may be magnetised constantly, and thus be supported 
as one body with the wheel or wheels directly by the rails of a rail- 
way. The invention also consists in the combination of gearing— 
when gearing is required—and other parts of the motor and motive 
mechanism with the driving wheel or wheels and frame of the loco- 
motive, as described. 6 claims. 


8,703. “ Improvements in electric welding.” W. P. THompson. 
(A communication from abroad by C. L. Coffin, of America.) Dated 
June 5th. 6d. Claim:—The described method of electric welding, 
consisting in placing the parts to be welded in close proximity to a 
voltaic arc, protecting the arc and the parts to be welded by a jacket 
of non-conducting refractory material, and, after sufficiently heating 
the parts, pressing them together to complete the weld. 


8,730. “ Electric soldering irons.” W.M. Munger. Dated June 5th. 
6d. Consists of the usual solid head of copper, in combination with a 
heating resistance placed on the outside and surrounding the same. 
A shell of non-heat-conducting material is placed over the resistance 
to concentrate the heat upon the copper and to prevent its dissipa- 
tion, 6 claims. 

9,124. “Improvements in electric time counters.” J. J. A. 
AvusertT. Dated June 12th. 6d. The counter consists of a clock 
movement and a commutator which, by closing and opening the 
circuit, causes simultaneously and respectively the starting and 
stopping of the clock movement. The commutator acts mechanically 
upon the balance of the clock movement, as is hereafter described. 

ere is a key at the front face of the counter ; this key is moved by 
hand or by the aid of any suitable arrangement. 3 claims. 


10,124. “Improvements in electric heating apparatus. M. W. 
Dewey. (Under International Convention.) Dated December 13th, 
1889. 8d. Consists, essentially, in the combination, with suitable 
supply-conductors, of a resistance or radiating device composed of 
thin fiat sheets of metal, preferably iron, connected together in series ; 

. and it consists further, in arranging the sheets parallel, side by side, 
_ and with air-spaces between them, and also arranging the heating 
device so that one end will have free movement longitudinally within 
the frame or case to allow for ex ion and contraction due to heat- 
ing by the passage therethrough of the electric currents and cooling 
upon the cessation of the currents. The said movement is utilised to 
— a suitable circuit maker and breaker to prevent undue heating 
the device. 12 claims. 

10,125. “Improvements in electric cut-outs or apparatus for con- 
trolling the flow of currents of electrical energy.” J. L. KmmsBary 
and H.C. Wirr. Dated July 1st. 6d. Is particularly applicable to 
main and branch cut-outs used in connection with a moulding, con- 
cealed or cleat work, secured to the walls of a building, and has for 
its object to improve the construction of the same, whereby a smaller, 
neater, and cheaper cut-out is obtained. 3 claims. 

10,179. “ Improvements in telephone call devices.” H. J. Happan. 

A communication from abroad by F. R. Spalding, of America.) 
ted July Ist. 6d. Relates to improvements in call devices for 
telephones, and it has for its object to enable the operator at the 
central station to ring up any one of the telephones on the line (in a 
block of from two to about ten) without ringing up the others, and 
this is done by means of a magneto generator of variable strength at 
the central office or exchange and individual call bells on the tele- 
phones in the block system, which bells are actuated and sounded 
according to the strength of the magneto electric current sent through 
their respective electro-magnets. 2 claims. 

10,188. “ Improvements in electric cut-outs.” A.J. Bourt. A 
communication from L. B. Favor, of America.) Dated July Ist. 8d. 
Relates to devices for the protection of low tension.electrical circuits, 
and has for its object to obviate any danger or damage that might re- 


sult from the accidental charging of a telephone, telegraph or other 
low tension circuit with a high tension current. 6 claims. 


10,577.“ Improvements in electric fire alarm system.” P. JENSEN. 
(Communicated from abroad by the European Fire Service and Motor 
Company, of America.) Dated July 8th. 8d. Relates to automati- 
cally operated electric fire alarms, and it consists in certain peculiari- 
ties of construction and combination of parts constituting an auto- 
matic electric system adapted for use in buildings of all descriptions 
ry instantly give the alarm in the event of fire breaking out anywhere. 


11,788. “Improvements in electric arc lamps.” S. P. Parmuy. 
Dated July 28th. 6d. Claim:—A multiple carbon lamp whose elec- 
trodes approach end to end, one of them composed of a single strip 
or sheet of carbon, and the other of two or more carbon pencils, as 
shown and described. 


CORRESPONDENCE. 


Dr. Silvanus Thompson’s Letter. 


On the strength of a reference to a published work of the 
late Fleeming Jenkin, drawn up presumably a good many 
years after the formation of the British Association Unit 
Committee, Dr. Silvanus Thompson charges me with having 
made an egregious mis-statement. Sir William Thomson 
once referred publicly to the mistakes made by that com- 
mittee as being “to our shame ;” but should he as one who 
was a member of it at its first inception, feel himself justified 
in stating that the committee, when it first commenced work, 
practically recognised and dealt with the fact that copper 
conductors opposed inertia resistance to transient currents, 
and that the committee were also aware that similar con- 
ductors made of different samples of copper, when forced at 
an equal rate of speed through the lines of force of our ter- 
restrial magnet were not affected equally, then I will acknow- 
ledge that I have been labouring under error, and I will 
frankly apologise for having made a mis-statement. 

The article on “ Posthumous Scientific Honours” in the 
same issue as that containing Dr. Thompson’s letter affords 
evidence, that Dr. Silvanus Thompson himself, as a pro- 
fessor of scientific history, is not always to be absolutely 
trusted, and I must be forgiven if I refuse to accept off-hand 
the reference he makes to Fleeming Jenkin’s book as a re- 
futation of what was incidentally mentioned by me in a pub- 
lished article. 

The late Fleeming Jenkin, in the earlier days of the Unit 
Committee, was the most active member of it, as well as the 
secretary, and it is only human that, when drawing up the 
reports many years after the formation of the committee, 
that he should not make the most of mistakes which had 
been made ; and, further, no useful purpose would have been 
served by his enlarging upon errors after the committee had 
become aware of them. 

It has occurred to me at times, that, the history of the 
British Association unit of resistance, from a practical man’s 
point of view, ought to be written, and Dr. Silvanus 
Thompson’s letter may perhaps induce me to attempt the 
task, but I must be allowed now to say that the way the 
standards were produced and issued in the first instance was 
not such as to inspire confidence in their accuracy. Speaking 
as a practical man, the conditions under which they were 
made I consider rendered it almost impossible that the 
authorised copies should agree as closely with another as was 
practically attainable and desirable in authorised standards 
of resistance. 

So soon as it was officially notified that standard coils were 
obtainable by payment, I ordered six copies, but received 
only one ; . Gon however, given to understand that the 
others would be supplied shortly. Later on I was advised 
that an error had been detected in the standards sent out, 
and another standard resistance was sent to replace the one 
I had already received. I then wrote to Mr. Fleeming 
Jenkin, saying I did not consider it safe to rely upon’a single 
standard, and if it were not convenient to let me have the 
six ordered, could he not let me have a duplicate, and this he 
promised to do, but it never came to hand. I applied again 
and again, but was always put off with excuses from week to 
week and month after month, and at last I was reluctantly 
forced to the conclusion that for reasons best known to 
Fleeming Jenkin he had all along never intended me 
to be supplied with a duplicate ‘standard. The fact that 
there was some objection to letting mc have more than 
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one copy of the standard resistance speaks volumes in 
itsel. My testing arrangements at that period were, I think, 
more perfect than those at the command of Fleeming Jenkin, 
and possibly it was not considered prudent to let me have two 
ones, as in that case I could have compared them. 

onths elapsed, and I had to rely upon the single 
standard after all. I took infinite pains to secure accu- 
rate copies of it. My testing room had been speciall 
built for the , with solid brick walls and a thick well 
insulated roof ; the temperature was maintained constant by 
a hot water system heated by gas, turned on and lowered 
automatically by a heat ator, which spoke to one-tenth 
of a degree Fah., and the temperature, as indicated by three 
maximum and minimum thermometers, did not vary for 
months together half a degree. The final testing was done 
in all cases in the small hours of the morning, as that was 
the only time when everything was really quiet and still, and 
I spent upwards of £300 building up resistances before I 
considered myself in a position to manufacture resistance 
coils for the market ; at the same time I never had any con- 
fidence that the standard coil supplied me agreed other than 
approximately to those issued to others; the only thing I 
could be really sure of was that my resistances were true to 
one another. 

At a later date I found, as a matter of fact, my copies of 
the standard resistance differed from the copies made 
in Sir William Thomson’s laboratory, and this led to 
some correspondence, Sir William very kindly promising to 
send me a box of resistances, which he said he thought I 
I could depend upon as being very accurate ; but they never 
came to hand. I am quite sure Thomson himself intended 
them to be sent to me, the fact that I did not receive them I 
attribute to others, and not to Sir William Thomson himself. 

Dr. Silvanus Thompson has been good enough to credit 
me with setting right distinguished physicists during the last 
twelve months. I claim to have been setting them right, 
and to some purjyose, since 1887. In December, 1887, I 
directed public attention, among other things, to certain dis- 
crepancies between what was published in “ Dynamo-Electric 
Machinery,” and that which was contained in affidavits which 
had been made in connection with a law suit at that time— 
lately settled—and I so successfully educated certain eminent 
physicists, that when at a later date (1888), as a consequence 
of my initiative, the respective claims of myself and Brush 
to be considered to have been the first to have described a 
system of compound-winding, came before the Scotch law 
courts, these now educated physicists sang an altogether 
different song to that ciel in the affidavits sworn to in 
the previous case. One distinguished physicist professed to 
be puzzled, a second distinguished physicist declared that my 
1876 machine at the time it was a ought to have been 
“chucked on the dust heap,” and a third declared my 
dynamo-electric theory to be absurd, and they all did their 
very best to try and persuade the court that my 1876 
machine was separately excited, notwithstanding it had been 
most confidently asserted in the affidavits sworn to in the 
previous case, that this same machine of mine was evidently 
a double-shunt dynamo. Dr. Silvanus Thompson can scarcely 
have forgotten that Lord Trayner did him the honour of 
specially referring to his evidence in opposition to my 
claim, the court describing it as neither reasonable nor fair ; 
and he also, possibly, remembers that Lord MacLaren, 
when confirming the judgment given by Lord Trayner, 
appealed against, said that “he had a difficulty in under- 
standing that a considerable number of able and distinguished 
men should have been persuaded to give their evidence as to 
the alleged insufficiency of Mr. Varley’s description as an 
anticipation.” 

It is too much, ao to expect under the circumstances 
that I should be altogether a persona grata in the eyes of Dr. 
Silvanus Thompson, but the electrical industry may possibly 
regard it as a matter for congratulation that I did under- 
take the task of setting right certain very eminent physicists, 
seeing that my having done so has heen the means of re- 
lieving the industry since 1888 from having to pay royalties 
amounting in the aggregate to many thousands of pounds.* 


* I was informed by one of the larger dynamo-electric firms in 1888 
that the loss of business arising out of the fact that they had to y 
royalties.on compound-wound dynamos was very much greater t 
the amount paid as royalty. 


Now, had I not succeeded in putting right distinguished 
scientists, the dream of whose lives, if we may believe them, 
is to see energy laid on electrically in every household, much 
in the same way as water and gas, then these very able men 
would in all probability have succeeded in prolonging the 
monopoly for eight more years, dating from next May, and 
in that case they—the scientific enthusiasts—would have 
found the realisation of their ardent dreams deferred, and 
they would have been compelled to find a solatium for their 
disappointment as best they could, in the shape of substan- 


tial professional fees. 
S. Alfred Varley. 
February 13th, 1891. 


Storms and Telegrams. 


I am really much obliged to Messrs. Slingo and Brooker 
for their frank and unbiased opinion of the A-pole, con- 
tained in their interesting article in to-day’s issue of the 
Review. These gentlemen are possessed with mechanical 
brains, and it cannot be said they “are minus a reasonable 
knowledge of the subject on which they venture to write,” 
like, it will be remembered a certain individual, who tried 
hard to kick my A-pole out of the earth, appeared. I quite 
concur in all they say about a strutted single pole and an 
H-pole, and as a proof that their remarks in regard to the 
A-pole are correct, one has only to look at the Eiffel Tower, 
or the main tubes of the Forth Bridge, which represent, in 
each case, two gigantic As braced together. I am sorry the 
gentlemen cannot afford the time to make the inspection as 
suggested, because I feel sure that they would not regret such, 
the line of A-poles being the most extensive and exposed in 
the country. As to a line of these poles being unsightly, I 
think they are the opposite, when properly constructed, i.., 
the poles paired and spliced together, so that the bends are 
always inside, thus A, the space or spread of the legs uni- 
form, and the heads level, not bobbing up and down. This 
is all carried out ‘on the sections named. 

May, I ask, where has the individual gone to? I would 
say, wake up Jno. McDonald and show that you are a true 
Highlandman, and if any apologies to make, make them now, 
like a gentleman, or never. It would amuse electrical engi- 
neers to refer to the scurrilous and prejudicial letters in the 
Review of August 3rd and 17th, 1888, and February 15th, 
1889, by this individual, after the- able articles by Messrs. 


Slingo and Brooker. 
Arthur E. Gilbert. 
February 13th, 1891. 


Electricity as a Measure of Thought. 


I crave your indulgence to make known an idea that has 
occurred to me, relating to that most important and little 
understood human function, thought. It is well known to 
the medical profession that every mental effort causes a rush 
of blood to the brain, and that the amount of blood depends 
on the “intensity” of the thought; but rush of blood 
means a rise in temperature, and if we could measure this 
we would be able to determine, in a rowgh way, the “ power” 
necessary for the generation of x! thought or mental effort. 
I accomplish this object in the following manner :—I have a 
head gear of some light, high-conducting (heat) substance, in 
its middle or any other convenient position. I fix a thermo- 
electric pile, and connect this, by means of flexible wires or 
otherwise, to a sensitive galvanometer. The extreme sensi- 
bility of the thermo-electric pile is well known, and there- 
fore whatever rise in temperature takes place, consequent 
to the rush of blood, would be instantaneously indicated by 
the galvanometer. The utility of such an apparatus may 
not appear at first sight of great importance, but if we con- 
sider for an instant the facility or difficulty with which 
children at school learn their lessons, any doubts we may have 
entertained as to its practicability will be immediately dis- 
pelled. By such a contrivance would we ascertain the 
“brain power” of boys and girls—nay, even men, and thus 
be in a position to indicate in what direction their mental 
efforts ought to tend. To make my meaning plainer. 
Certain .scholastic tasks, such as drawing, could per- 
formed without the expense of great energy on the 
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part of any prc ered pupil. Well, this very same 
individual would probably encounter greater difficulty and 
consequently expend a large amount of energy in the solution 
of a mathematical problem ; it is true that these subjects are 
not equal in “hardness” in relation to the same person, or 
that the two tasks, when compared to a “standard ”—by 
their generation of heat—will differ in degree, even in an 
individual of all-round capacity ; yet if their relative “ hard- 
ness” were at first roughly or arbitrarily settled, comparisons 
amongst the different individuals could then be instituted. 
Of course, several tests would have to be taken under varying 
conditions and at different epochs before arriving at any de- 
finite and reliable conclusion, since a good many factors— 
apparently the most trivial—such as the state of the body, 
through indifferent, bad or good nourishment, &c., would 
have to be taken into account. And, if such a system of 
tests were periodically carried out, it would be the means of 
allotting to each individual the task for which he shows the 
greatest aptitude ; that task that could. be performed by the 
said individual with the least waste of “ brain energy,” or in 
other words, that task most congenial to his tastes, whence 
more profitable to the community. The “waste of brain 
energy” that occurs at school and in active life is very 
seldom taken into consideration; the over-taxing of the 
brain, by setting it to orm relatively hard tasks, is 
attained by most deplorable consequences ; over-strain leads 
to mental aberration. 

Again I repeat’: If some such system as the one suggested 
were to be adopted, we would hear less and less of human 
breakdowns, and alas! of juvenile suicides. The idea is 
capable of great modifications; may be a sensitive micro- 
phonic arrangement, working in circuit with a sensitive re- 
ceiver, to whose diaphragm a stylus would be attached, 
tracing against travelling paper, would also answer the pur- 


pose. 
I conclude by expressing the wish that should this sugges- 


tion meet with approval, it shall be availed of by the 
educators of the rising generation. 
J. L. Balbi. 
Malta, January 31st, 1891. 


Electro-deposition of Copper. 


I had not thought necessary in my first letter to insist upon 
the practical success of the Norddeutsche Affinerie, of Hamburg, 
because it is well known to all specialists that the Hamburg 
installation is, up to the present, the model of perfection of 
the kind. It was organised and has since been conducted 
by Dr. Wohlwill, who is simply a chemist and electrician of 
talent and great practical sense; the fact that the Affinerie 
has been working steadily since 1873 with the highest known 
efficiency—unapproached yet by any existing establishment 
—shows sufficiently that it isa well conducted business. The 
cost of the metal deposited is wnder £8 per ton, including 
everything ; the electrolytic copper, of great purity, is sold 
at the usual prices, and the cost of work is balanced b 
the sales; the recuperation of precious metals—thoug 
naturally variable—consequently makes the business excel- 
lent and very profitable. No success, however, can be 
obtained ‘without a solid base, and in that installation 
everything is designed and conducted upon scientific prin- 
ciples ; nothing is neglected of the multiple factors contri- 
buting to the efficiency of the plant. 

The best installations after that of Hamburg are each one 
designed to take advantage of some special condition, and 
are generally well conducted ; they produce, however, at an 
expenditure oa ton of copper deposited, of nearly double 
that of the affinerie of Hamburg. It must be understood 
that I have in view here only rational installations designed 
by competent men knowing the conditions of efficiency of the 
work, and where the deposition is carried out in series of 
from 40 to 70 tanks with active surfaces of from 90 to 125 


square metres horse-power, having their respective dis- 
tances and dbrection accurately determined ; in none, of 
course, are the surfaces in opposition arranged in such a 
manner that the transport has to be effected against the laws 
of gravity, as is the case in the Elmore process; this alone is 
a commercial absurdity. 

I have nothing to say, nor would I give an opinion on 


enterprises of a speculative character, but those interested 
more or less in the question of wipe pe a have pro- 
bably read the report of a visit to the works of the Elmore 
Company, and if the sketch given in the ELEcrrRicaL 
Review of January 30th ultimo is correct, as well as the 
statement that 75 H.P. are required (and considering the 
very small quantity of metal that can be deposited under 
pi conditions of work as those illustrated, it cannot be 
otherwise), it is plain that the economical conditions of the 
rocess are simply disastrous, so far as the cost of electro- 
ytic copper is concerned, and unless an immense sale is 
obtained for the manufactured articles, which might be 
turned out in formidable quantities from future works of 
unusual magnitude (existing already on paper), but which 
should be designed in a somewhat different way in order to 
reach a reasonable rate of efficiency, I am afraid that 
harvest of gold—even supposing an abnormal percentage of 
the precious metal in their raw copper—will not be for those 
who have given their money. 

In this admirable country for business, anything can be 
financed with suitable reports and a few well known names. 
If the reports required by the Elmore Company had been 
made, for instance, by my eminent colleagues, Hospitalier or by 
our actual President, H. Fontaine, whose authority and strict 
characters would have been an absolute guarantee for the 
public, it is probable (supposing they had consented to 
report, and supposing the report had been favourable) that 
the scheme would have met with less favour, for want of the 
common sort of popularity of the reporters. On the other 
hand, if the report of M. Secrétan had been made in France 
for a first start in that country, I believe the choice of such 
a technical authority would yo been sufficient to prevent 
the floating of the company. The report would have been 
taken as a pure farce, in spite of the too great popularity of 
recent date of that gentleman, for the simple reason that he 
has no knowledge of the question on which he has reported. 
His great competency, besides his original trade and clever 
manufacture of optical instruments, is in paintings and works 
of art of highly speculative character from artists a la mode, 
and the few electricians who know him personally must have 
been much amused to hear of a report on electro-depositing 
devices made by M. Secrétan, who had —- never seen 
a copper-refining tank before he went to Leeds. 

I hope this will suffice for the present. I am afraid I 
have already encroached too much upon your kind hospi- 
tality. 

L. Falero, .F.S.7.£. 


Dynamo Cost. 


Could you tell me about what it would cost to make an 8- 
light dynamo, like the one mentioned in Vol. XX., No. 493, 
under the name of “ George M. Hopkins’s 8-light Dynamo,” 
of the ELEcTRICAL REVIEW ? 

J. E. Elliott. 


[The following is taken from a list published by Mr. H. 
Austin :— 


Ditto 
compound. 


Price 
series. 


Ditto 


; No. of 
Output, 
watts. Ampéres.} Volts. Speed. shunt. 


| 
£12 £13 


1,600 


400 8 to 20 |20to 8 


These being the selling prices, our correspondent can form a 
shrewd estimate of what such a machine will cost.—Eps. 
Exec. Rev.] 


Chromic Acid Battery. 


While thanking Mr. Powell for his answer to above ques- 
tion, I don’t see exactly how this can be used for such pur- 
as, for instance, telegraphing. What I would like to 

now is if there are any batteries in use for this purpose, 
and their construction, &c. The solution mentioned in the 
answer would, to my thinking, destroy the zinc-block far too 
quickly. 
Tynesider. 
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